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The novel peptide preptin consists of 34 amino acid residues corresponding to Asp69-Leu102 of 
pro-insulin-like growth factor E-peptide. Preptin has been isolated from pancreatic beta cells, 
and it has been found to exhibit both metabolic and mitogenic activities. This makes preptin 
an attractive candidate to treat insulin-independent diabetes and osteoporosis. Alanine 
scanning mutagenesis was utilized to substitute an alanine for residues Trp27, Arg28, and Gln29 
of preptin in order to ultimately study the structure-activity relationship of these residues to 
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Introduction and Background Information 
 
A. Diabetes and Cancer 
 
The United States is experiencing an epidemic of chronic disease. Six in ten Americans 
have a chronic disease and four in ten have two or more.1 On a global level, chronic diseases 
are the leading cause of death and disability.2 The most prevalent forms include diabetes, 
cancer, heart disease, stroke, and chronic respiratory diseases.2 In 2017, diabetes alone 
accounted for $327 billion in total healthcare costs, and every year, approximately 1.5 million 
Americans are diagnosed with the disease.3 In 2015, diabetes was the seventh leading cause of 
death in the U.S. It was written as the cause of death for 79,535 individuals and listed as a 
contributing cause of death for an additional 252,806 deaths.3 Individuals with diabetes are at 
an increased risk for a spectrum of complications, including hypertension, stroke, gastroparesis, 
and neuropathy.4  
 Diabetes mellitus refers to a group of related metabolic disorders revolving around 
deficiency or inefficiency in the insulin signaling system. Type 1 and type 2 diabetes are the 
most common forms of diabetes. Type 1 diabetes is an autoimmune disease in which the 
immune system destroys the insulin-secreting beta cells in the pancreas. The loss of beta cells 
inhibits the body’s ability to secrete insulin; this type of diabetes accounts for 5-10% of diabetes 
cases.5 Type 2 diabetes is the more prevalent form and affects the body’s ability to metabolize 
glucose. In the early stages of type 2 diabetes, the pancreas often secretes insulin at levels 
higher than normal in order to maintain blood glucose levels. However, as the body continues 
to resist the effects of insulin, the pancreas loses its ability to secrete insulin properly, leading 
to type 2 diabetes.6  
In addition to the direct effects of diabetes, there is epidemiological evidence to suggest 
that individuals with diabetes have a 20-25% increased risk of cancer, depending on the type, 
compared to non-diabetic individuals.7,8 It is also suggested that mortality in cancer patients  
increases significantly if the patient is also diabetic.7 Like diabetes, cancer manifests from 
irregular cell signaling. Genetic and epigenetic alterations allow cells to bypass homeostatic 
mechanisms that control survival and migration in the body, leading to the overproliferation of 
cells.9  
Many risk factors coincide for diabetes and cancer including age, sex, weight, physical 
activity, nutrition, alcohol, and smoking.7,10 However, the link between these two diseases is 
not fully understood. Several hormones that participate in both metabolic and mitogenic 
pathways have been identified. The metabolic pathways are key in energy regulation and 
associated with diabetes, while the mitogenic pathways are key in cell growth and associated 
with cancer. Due to the prevalence of chronic disease worldwide, it is necessary to explore and 
understand these hormones, their structures, and their pathways. These hormones include but 
are not limited to insulin, insulin-like growth factors (IGF), and the recently discovered preptin.  
B. Preptin 
 
Insulin-like growth factors are peptide hormones that function to stimulate growth but 
also can decrease the levels of blood glucose.11 The two types of insulin-like growth factors are 
IGF-I and IGF-II. The translation product of the insulin-like growth factor II gene is pre-pro-IGF-






II, which is 180 amino acids long and organized into five domains (A through E). Pre-pro-IGF-II 
contains a 24 amino acid long N-terminal signal peptide, a 67 amino acid long mature protein 
(IGF-II), and an 89 amino acid long C-terminal E domain.12,13 Proteolytic cleavage, the process 
of breaking peptide bonds between amino acid residues in protein, of the signal peptide forms 
pro-IGF-II. Subsequent proteolysis of pro-IGF-II results in the cleavage of mature IGF-II protein 
and the E-domain.13 Preptin is the 34 amino acid peptide corresponding to Asp69-Leu102 of pro-
IGF-II E-peptide.14  
 
Figure 1. Schematic representation of the IGF-II gene (red), which is translated to pre-pro-IGF-
II (orange). Pre-pro-IGF is proteolytically cleaved into pro-IGF-II (green). Subsequent proteolysis 
yields mature IGF-II (purple) and the E-domain. Preptin (blue) is the 34 amino acid peptide of 
the E-domain.13 
In 2001, preptin was isolated from βTC6-F7 cells in rats by Buchanan et al., and its 
sequence has been greatly conserved throughout evolution in both humans and mice (Figure 
3).14,15 Human and mouse preptin are 79.41% similar, human and rat preptin are 75.53% similar, 
and rat and mouse preptin are 94.12% similar.15  






Figure 2. Preptin cleavage product of rat pro-insulin-like growth factor II between residues 68 
and 103. 
 








Figure 3. Preptin sequence among humans, rats, and mice with differences indicated in bold. 
The main sources of preptin are cells of the kidney, liver, pancreas, salivary gland, 
and mammary tissue.15 The physiological and biochemical functions of preptin include cell 
differentiation, cell proliferation, bone density regulation, metabolic adaptation, and 
homeostasis regulation.15 Its ability to affect cell differentiation and proliferation relate to its 
mitogenic activity in bone. Preptin also affects homeostasis regulation as it pertains to 
glucose metabolism. Preptin and insulin are co-secreted from pancreatic beta cells in 
response to glucose, and they help shuttle glucose into the muscles and tissues for energy 
use. Preptin behaves in a concentration dependent manner, like insulin.14,16 If more glucose is 
present, there will be a greater secretion of both preptin and insulin to balance the levels of 
glucose in the blood within the narrow range required for homeostasis. 
Preptin’s metabolic properties can be seen with its similar behavior to the FDA-approved 
drug glibenclamide. Glibenclamide belongs to the widely-used class of drugs known as 
sulfonylureas, and it is used as a treatment for type 2 diabetes. Individuals with type 2 diabetes 
have difficulty metabolizing glucose because their bodies begin to resist the effects of insulin, 
and the pancreas loses its ability to secrete insulin properly. Glibenclamide helps with this by 
stimulating pancreatic beta cells to secrete insulin, and it can do this in the presence or absence 
of a glucose challenge by “blocking ATP-sensitive potassium channels in pancreatic beta 
cells.”15,16,18 These ATP-sensitive potassium channels are also shared by the cardiovascular 
system. During ischemia, the restriction of blood supply to the myocardial tissue, these 
channels open because the levels of ATP in the cytosol decrease.18 There is a protective 
mechanism for the cardiovascular system called “ischemic preconditioning,” which utilizes a 






brief period of ischemia, and it aims to protect against prolonged ischemic injury to the heart.19 
Sulfonylureas, such as glibenclamide and tolbutamide, have been found to block the opening 
of the ATP-sensitive potassium channels in myocardial tissue and vascular smooth muscle cells, 
which could lead to interference of the cardioprotective mechanism of ischemic 
preconditioning.20 Furthermore, because glibenclamide can stimulate insulin secretion without 
the presence of glucose, it can lead to severe hypoglycemia, which is a state of low blood 
glucose that can be characterized by seizures and loss of consciousness.18,21 This hypoglycemic 
state is the most likely culprit in the adverse consequences of glibenclamide and other 
sulfonylureas on the cardiovascular system.18 The risks of glibenclamide, along with other 
diabetic drugs, drives the search for other potential treatments, one of which is preptin. In 
rats, preptin stimulates insulin secretion in similar concentrations to glibenclamide in vitro, 
although preptin’s pathway is not fully understood.15 Unlike glibenclamide, however, preptin is 
self-regulating, meaning that when glucose levels are not elevated, the body’s natural 
regulatory system resists preptin’s action and prevents hypoglycemia.  
In addition to preptin’s potential as a treatment for diabetes, it is also being considered 
as a treatment for osteoporosis because of its osteogenic nature in vivo and in vitro.22 
Osteoporosis is characterized by an imbalance in bone metabolism, the cycle of growth and 
resorption of bone guided by osteoblasts, osteoclasts, hormonal and regulatory signals.23 If 
resorption of bone is greater than the growth of bone, osteoporosis can develop.23 The current 
therapies for preventing osteoporosis target bone resorption but have limited ability to improve 
bone mass.22 This makes preptin a good candidate for treatment of osteoporosis, as it stimulates 
bone formation and can positively impact bone mass.22 Similar to insulin and other products of 
the pancreatic beta cell, preptin encourages bone anabolism via the proliferation and survival 
of osteoblasts.22 However, preptin does not impact osteoclast activity and the removal of bone 
tissue.22. Homeostasis of bone is mediated by both osteoblast and osteoclast activity, so 
preptin’s ability to affect only the bone-forming side of this equation could lead to uncontrolled 
cell growth, manifesting diagnostically as cancer. Preptin is also expressed alongside insulin-
like growth factor II, as they are both cleavage products of the pro-insulin-like growth factor 
II. Upon binding of IGF-II to its receptor, mitogenic (cell growth) pathways are initiated.24 For 
preptin to become a useful drug, its metabolic and osteogenic activities must be separated to 
avoid a cancerous state. 
 Kowalczyk et al. previously established that the first 16 amino acid residues of preptin’s 
sequence stimulated bone growth and increased the survival of osteoblasts in rats.25 This 
fragment was not active in the pancreas nor did it affect glucose metabolism.25 However, 
because this peptide fragment was still relatively large for a therapeutic, this group performed 
truncations to determine the smallest fragment that performed the same function of bone 
anabolism.25 A short eight amino acid fragment of preptin (1-8) was identified as critical to the 
proliferation of osteoblasts and the enhancement of bone formation in rats.25 The work by 
Kowalczyk et al. was done to elucidate preptin’s mitogenic activity in bone, but no such work 
has been done to identify fragments necessary for its metabolic activity.   
Because research has not been done to investigate preptin’s metabolic activity, this 
work aimed to address that disparity. A review of the C-terminal end of the rat preptin 
sequence revealed a three-residue region with interesting properties. Residues Trp27 
(tryptophan), Arg28 (arginine), and Gln29 (glutamine) each have long side-chain when compared 
to other amino acids (Figure 4). The proximity of these long side-chains coupled with their 
properties suggests that this region of the peptide may interact with the target receptor, which 
is currently unknown. One chemical property exhibited tryptophan is aromaticity. Aromatic 






rings possess stability from the pi-electrons above and below the plane of the ring; these 
aromatic rings have been demonstrated to participate in pi-stacking with other side chains in 
protein-protein interactions.26 In addition, arginine exhibits the physical property of electric 
charge. Arginine is a positively charged amino acid, and repetitive arginine residues have been 
shown to be a key recognition site in protein-protein interactions. Taken together, this region 
presented a good place to start investigating the structure-activity-relationship of these three 
residues of preptin. The goal of this work was to analyze amino acid residues Trp27, Arg28, and 
Gln29 of rat preptin using alanine scanning mutagenesis to better understand the structure-
activity relationship of these residues to the peptide. 
 




C. Alanine Scanning Mutagenesis 
 
Site-directed mutagenesis is used to create specific changes to double-stranded plasmid 
DNA. This is often done to screen for mutations, introduce or remove endonuclease sites, or 
change the sequence of a gene product.27 Alanine-scanning mutagenesis is the commonly used 
form of site-directed mutagenesis, and it alters the DNA sequence to encode an alanine in place 
of the naturally occurring amino acid of interest.28 Substitution of an alanine into the 
polypeptide gene product does not alter the “main-chain conformation” like glycine or proline 
and keeps the native protein intact.28 It also does not inflict electrostatic or steric effects 
because it is uncharged and its side chain is a simple methyl group.28 However, alanine 
substitution does alter the side-chain profile of the polypeptide by essentially removing the 
native side chain. If an altered polypeptide shows reduced activity when the native side-chain 






is removed, that is an indication that the native side-chain participates in the active or binding 
site of the polypeptide.  
D. Cloning 
 
Cloning is a technique of making identical copies of a piece of DNA. A cloning vector is 
a piece of DNA into which a desired DNA fragment can be inserted. In traditional cloning 
methods, vectors are based on bacterial plasmids; these plasmids have DNA that is circular and 
double-stranded, and they replicate independently of genomic DNA.29 Cloning vectors that are 
based on plasmids have various elements including an origin of replication, restriction enzyme 
sites or multiple cloning site (MCS), and markers that help determine successful uptake of the 
desired vector.29 
There are four steps to the traditional cloning procedure: use restriction enzymes to 
select a desired gene from an organism, insert the desired gene into a vector, transform the 
vector into bacteria, and isolate the vector DNA for purification.30 Because DNA is selected from 
one organism and transplanted into a vector, cloning can also be referred to as recombinant 
DNA technology. It can be used to determine the function of a gene, determine how mutations 
affect the function of a gene, and make large quantities of protein encoded by the gene.30 
 
E. Inverse Polymerase Chain Reaction Mutagenesis 
 
Polymerase chain reaction (PCR) cloning differs from the traditional cloning procedure 
because the vector and the DNA fragment of interest can be amplified and ligated together 
without restriction enzymes.31 The polymerase chain reaction also allows for the exponential 
amplification of small quantities of DNA. The process involves three steps: initial denaturation, 
thermocycling, and final extension of DNA. During the initial denaturation, the double-stranded 
DNA is subjected to a high temperature, typically between 94 and 98°C, and incubated for a 
longer time to guarantee that the double-stranded DNA is fully separated prior to the 
thermocycling.32,33 The time must be long enough to ensure the denaturation of the strands for 
priming but not long enough to damage the DNA.30 The high temperature disrupts the hydrogen 
bonds between nucleotide bases of the double-stranded DNA to separate it into single 
strands.33,34 Initial denaturation helps to ensure that optimal amplification occurs during the 
first amplification cycle. Thermocycling entails the repetition of another denaturation step 
along with annealing and extension and is typically carried out for 25 to 35 cycles, although 
this is determined by the amount of DNA to be amplified and the desired yield.33,35  PCR primers 
are short segments of single-stranded DNA that bind to their complementary sequences on 
single-stranded DNA during the annealing step. The primer-template heteroduplex forms, 
acting as an initiation complex for the DNA polymerase to perform extension.33,34 Extension is 
the last step in thermocycling, and this is when DNA Taq polymerase, the most commonly used 
polymerase in PCR, extends the primer sequences at the 3’ end to the end of the amplicon.33 
This step is important to amplification because of its specificity: amplification will only occur 
to molecules with sequences complementary to the primers.31 The ideal temperature for 
extension is 72°C, as that is the optimal temperature for the DNA Taq polymerase.34 The final 
extension step occurs after the last cycle and DNA polymerase extends the primer sequences.33 
Its duration depends on the length of the amplicon and must be long enough to ensure complete 
polymerization and adequate yield of the DNA.34 






The traditional PCR technique used for site-directed mutagenesis utilizes primers that 
flank the target gene or fragment that is to be copied. The primers are designed with the 
desired mutation, and during the PCR, the mutation is incorporated into the gene or fragment. 
However, this method is limited in amplification to the sequence between two inward-pointing 
primers, and extension cannot exceed the segments upstream and downstream from the region 
of interest.36,37 This method also requires additional steps to ligate the amplified DNA sequence 
into a linear plasmid. 
On the other hand, inverse PCR mutagenesis is a faster and more efficient method of 
mutagenesis when compared to the traditional mutagenesis protocol. Inverse PCR mutagenesis 
differs because it uses back-to-back non-overlapping primers (Figure 5) to amplify the entire 
plasmid instead of just a target segment. The forward primer has the desired mutation, and 
the reverse primer allows them to anneal back-to-back. The segment of DNA containing the 





Figure 5. Back-to-back primers are indicated by the arrows, and they are efficient at 
incorporating substitutions, deletions, and insertions into double-stranded plasmid DNA.38 
 
Inverse PCR mutagenesis produces linear plasmid products that require circularization. 
This is accomplished by incubation with the enzymes kinase and ligase. Kinase phosphorylates 
the 5’ ends of the linear PCR products so they can be circularized by the enzyme ligase. Ligase 
recognizes the phosphorylated 5’ ends of the linear double-stranded PCR products and creates 
a new phosphodiester bond with the free 3’ ends. This reaction completes the plasmid syntheses 
process. However, to prevent the introduction of the unmutated template plasmid into the 
cells, it is removed by DpnI, an enzyme that digests methylated DNA.38 The template plasmid 
was isolated from a bacterial source, so it is naturally methylated. The methylated nucleotides 
are recognition sites for DpnI, and DpnI cleaves the double-stranded plasmid DNA. Since the 
PCR products are not methylated, the nucleotides are not recognized by DpnI, and the DNA ise 
not cut. Once the template plasmid has been digested, the mutated circular plasmids can be 
introduced to E.coli cells.38 This is known as transformation, and it is the process by which 
exogenous DNA is acquired by an organism. The entirety of the cloning procedure can be seen 
in Figure 6. 
 







Figure 6. Basic schematic diagram of inverse PCR mutagenesis, KLD reaction, and 
transformation. The forward primer with desired mutation is indicated by the red arrow while 
the reverse primer is indicated by the blue arrow. Upon completion of amplification of the 
linearized plasmid with the desired mutation, the KLD reaction is performed to circularize the 
DNA and eliminate the template plasmid. 
 
 







F. Primer Design 
 
Primers are short sequences of nucleic acids, either DNA or RNA, that are 
complementary to the template DNA sequence. DNA replication cannot occur without primers. 
DNA polymerase can only add nucleotides to a free 3’ hydroxyl end, which is not available on a 
single-strand of template DNA. Primers base-pair to single-stranded template DNA and offer a 
free 3’ hydroxyl end for the polymerase to add an incoming nucleotide. During the polymerase 
chain reaction, primers allow for the association of DNA polymerase after denaturation of 
double-stranded DNA and before elongation of the sequence.  
Primer design is crucial to the PCR process, and it helps balance the specificity and 
efficiency of DNA amplification.39 The specificity refers to the likelihood that a mispriming 
event occurs while efficiency refers to the ability of the primer pair to amplify the PCR product 
to the theoretical maximum, which is a twofold increase of the PCR product per cycle.39 The 
length of the primer and the annealing temperature of the PCR reaction are two variables that 
control the specificity, and the typical length for most PCR amplification is 18 to 30 bases.39,40 
A shorter primer could lead to the formation of nonspecific and undesirable PCR products, and 
a longer primer could result in a smaller quantity of primed templates during annealing.39,40 In 
the latter case, this small inefficiency would augment at each annealing step during 
thermocycling and there would be a noticeable reduction in the amplified product. Primers of 
the appropriate length are also sequence-specific if the annealing temperature is within a few 
degrees of the melting temperature (Tm) of the primer.39 The primer sequence is another 
important feature in primer design, especially the 3’-end.40 The 3’-end is critical because its 
composition regulates the specificity and sensitivity of the PCR reaction. There should not be 
3 or more guanosine or cytosine bases on this end of the primer, as this could stabilize 
nonspecific annealing onto the template.40 A thymidine on the 3’-end would also affect 
specificity because this nucleotide is more susceptible to mispriming.40 Design of the 3’-end 
primer should include a restriction site, stop codon, and overlap with the strand opposite the 
3’-end of the specific gene.40 The 5’-end of the primer is not as important for annealing, but 
there are several elements that it must contain: a restriction site, 5’-extension to the site, 
start codon, and overlap with the specific gene target.40 
For inverse PCR mutagenesis, back-to-back non-overlapping primers are utilized. These 
primers can be used for substitutions, deletions, small and large insertions. Substitutions are 
made by incorporating the desired nucleotide substitutions in the forward primer, leaving at 
least 10 nucleotide bases on the 3’ end. The reverse primer must be designed so that the 5’ 
ends of both primers anneal back-to-back (Figure 7). 







Figure 7. Primer design for substitution with the forward primer (black), reverse primer (red), 
and desired nucleotide change (*).38 
 
 
G. Gel Electrophoresis 
 
Agarose gel electrophoresis is a method for separating, identifying, and purifying DNA 
fragments and can also be used to separate RNA and proteins. Gel electrophoresis utilizes an 
electric field to move DNA, which is negatively charged, through an agarose gel towards a 
positive electrode.41 It has three main steps with the first being the preparation of the gel with 
a concentration of agarose appropriate for the size of the DNA.42 The second step is loading the 
DNA samples containing dye into sample wells alongside a molecular weight ladder and running 
them at a voltage using a voltage source and electrodes.41,42 A molecular weight ladder is a 
collection of fragments of DNA of known lengths, and this ladder is necessary to estimate the 
length of the simultaneously run samples.41 The last stage involves either the staining of the 
gel or illumination of the gel containing ethidium bromide with UV light.42  








Figure 8. Schematic diagram of gel electrophoresis illustrating the loading of the wells, the 
movement of DNA and separation into bands, and the UV illumination of the bands in the gel 
containing ethidium bromide.43  
 
I. Methods and Materials 
A. Plasmid Design 
1. Rat Preptin Ala21 Gene 
2. His6 Affinity Tag 
3. GFP fusion protein 
4. TEV Protease recognition site 
5. Ampicillin Selection Marker 
6. LAC Operon Inducible Promoter 
 
A custom synthetic plasmid (pD444-SR:His6-GFP-TEV-Preptin Ala 21, Figure 9) was 
purchased from ATUM. The plasmid was designed to encode for a rat-preptin analog with a His6-
green fluorescent protein (GFP) tag. The preptin analog contained an alanine mutation at 
residue 21, previously a phenylalanine, to prolong the half-life of the hormone in vivo.44 Our 
lab lacks access to a preparative HPLC or UV detector capable of purifying our fusion protein. 
Therefore, the gene for the GFP protein was inserted on the 5’ end of the preptin gene. GFP 
was isolated from the Aequorea Victoria jellyfish, and it produces a strong fluorescence 
emission peak at 509 nm and an excitation peak at 395 nm. This allows the fusion protein to be 
tracked during purification using an affordable UV penlight. After the fusion protein has been 
isolated, the His6-GFP tag can be removed by incubation with the tobacco etch virus (TEV) 






protease. The TEV protease is highly site-specific, and the gene for the His6-GFP fusion tag 
includes the recognition sequence for cleavage on its C-terminal end.  
The plasmid also contains a gene for ampicillin resistance. This was useful during the 
transformation of the mutated plasmids into E. coli cells, as only the cells that were successful 
at incorporating the plasmid survived and grew while those that did not were killed by the 
ampicillin on the plates.  
In E. coli, the lac operon, which is the orange portion of the plasmid map, codes for 
enzymes involved in the metabolism of lactose. The lac operon is efficiently expressed when 
lactose is present and glucose is not, and transcription of the operon is regulated by the lac 
repressor and the catabolite activator protein (CAP). Isopropyl-β-D-thiogalactopyranoside 
(IPTG) is a molecular mimic of allolactose (lactose metabolite) and can be used to bind and 
inhibit the lac repressor by changing its conformational state. This allows for the expression of 
the lac operon. IPTG is not metabolized by E. coli cells, which ensures that the concentration 
of IPTG remains constant and continues to induce the expression of the lac operon. Thus, IPTG 
allows for the transcription of the DNA by RNA polymerase and subsequent translation into 
protein. This gives a method for enhancing protein expression. 
 
Figure 9. Plasmid map of pD444-SR:His6-GFP-TEV-Preptin Ala 21. 
 






B. Primer Design 
 
NEBasechanger was used to design the forward and reverse primers for the three 
mutations and calculate the annealing temperatures. Both the forward and reverse primers 
were necessary to perform the desired alanine substitutions using the NEB Q5 Site-Directed 
Mutagenesis Kit. The base pairs for the forward primers and the mutations are located in Table 
1 and were obtained from the plasmid sequence in the Appendix. Table 2 features the 
sequences that were sent to New England BioLabs to create the custom primers along with the 
melting and annealing temperatures specific to the primers. 
Table 1. Base pair sequences for the forward primers and mutations for W27A, R28A, and Q29A. 
 Corresponding Base Pair Sequence 
W27A Forward Primer 2349-2371 
W27A Mutation 2359-2361 
R28A Forward Primer 2352-2374 
R28A Mutation 2362-2364 
Q29A Forward Primer 2355-2377 
Q29A Mutation 2365-2367 
 
Table 2. Sequences, melting temperatures (Tm), and annealing temperatures (Ta) of the 
forward and reverse primers with the mutation to alanine in red. 
Primer Sequence Tm Ta 
W27A Forward GTTCGACACGgcaCGTCAGAGCG 61°C 62°C 
W27A Reverse TTAAACGCTTTGCCCACC 64°C 62°C 
R28A Forward CGACACGTGGgcaCAGAGCGCGG 63°C 62°C 
R28A Reverse AACTTAAACGCTTTGCCC 61°C 62°C 
Q29A Forward CACGTGGCGTgcaAGCGCGGGTC 62°C 58°C 
Q29A Reverse TCGAACTTAAACGCTTTG 57°C 58°C 
 







Figure 10. Design of the W27A primer with the forward primer (red), reverse primer (blue), 




One of the most common ways to culture bacteria is using Luria broth (LB) agar plates 
(Figure 11). The LB is a nutrient-rich media, and agar is added to the LB to create a gel that is 
suitable for bacterial growth; bacteria cannot digest agar but receives nutrients from the LB. 
During this study, ampicillin was added to the gel to grow up the cells that successfully 
incorporated the specific, antibiotic-resistant plasmid. Luria broth-ampicillin plates were 
prepared by spreading 40 µL of 500x ampicillin in 100 µL of distilled water onto 20 mL LB-agar 
plates. 
 
Figure 11. Luria broth-ampicillin plates with visible colonies. 
 








The commercially available Q5® Site-Directed Mutagenesis Kit (New England BioLabs, 
Inc) was used to perform the cloning procedure. The overview of this process is seen in Figure 
12. 
 
Figure 12. Overview of the NEB Q5 Site-Directed Mutagenesis Kit.21 
 
An important note for this kit is that it utilizes a Q5 high-fidelity polymerase instead of 
Taq polymerase. The protocol provided by the manufacturer was followed with minimal 
changes. The first step of the mutagenesis protocol was exponential amplification. The reagents 
in Table 3 were assembled in a PCR tube, mixed completely, and transferred to a Eppendorf 
Mastercycler Personal thermocyler (PCR reaction conditions are in Table 4).  
Table 3. Reagents for exponential amplification. 
 25.1 μL RXN Final Concentration 
Q5 Hot Start High-Fidelity 2X Master Mix 12.5 μL 1X 
10 μM Forward Primer 1.3 μL 0.5 μM 
10 μM Reverse Primer 1.3 μL 0.5 μM 
Template DNA (1-25 ng/μL) 1.0 μL 1-25 ng 
Nuclease-free water 9.0 μL  
 






Table 4. Conditions for thermocycling. 
Steps Temperature (°C) Time 
Initial Denaturation 98 30 s 
25 Cycles: 
 
98 10 s 
62 30 s 
72 30 s/bp = 80 
Final Extension 72 2 mins 
Hold 4  
 
The second step was the simultaneous phosphorylation and ligation of the linear PCR 
products with concurrent digestion of the template plasmid. The kinase, ligase, and digestion 
enzymes (Table 5) were added to the PCR tube, mixed thoroughly with a pipette, and incubated 
at room temperature for five minutes. 
Table 5. Reagents for KLD reaction. 
 Volume Final Concentration  
PCR Product 1 μL  
2X KLD Reaction Buffer 5 μL 1X 
10X KLD Enzyme Mix 1 μL 1X 
Nuclease-free water 3 μL  
 
After the KLD reaction, the mutated circular plasmids were used for transformation of 
competent E. coli cells. NEB 5-alpha competent E. coli cells (50 µL, included with the kit) were 
thawed, and 5 µL of the KLD mixture from the second step was added to the cells. The tube 
was flicked to mix. Flicking ensured that the cells were not damaged, which could occur if they 
were vortexed. The mixture was placed on ice for 30 minutes, heat shocked at 42°C for 30 
seconds, and placed back on ice for 5 minutes. The heat shock encouraged the bacterial cells 
to take up the mutated plasmid. Then, 950 µL of room temperature SOC broth (Super Optimal 
Broth with 20 mM glucose) was pipetted into the mixture and incubated at 37°C for 60 minutes 
in a Thermo Scientific MaxQ 400 Incubator while shaking at 250 rpm. The cells were then mixed 
via flicking and inverting the tube, and 75 µL of each transformation reaction was spread onto 
LB-ampicillin plates and incubated overnight at 37°C. Overnight, the bacterial that did not 






incorporate the ampicillin-resistant plasmid died off. The bacteria that successfully 
incorporated the plasmid survived and reproduced. Each surviving bacterium gave rise to a 
colony of identical, plasmid-containing bacteria. 
E. Overnight Culture for Plasmid Isolation 
 
The morning following the transformation of W27A, R28A, and Q29A analogs, the LB-
ampicillin plates were observed for growth. One colony was picked from each plate and used 
to inoculate 4 mL LB cultures with 8 mL 500X ampicillin. The cultures were then returned to 
the Thermo Scientific MaxO 400 Incubator for 16 hours at 37°C while shaking at 250 rpm. To 
avoid having to perform the mutagenesis every time plasmid is required, glycerol stock solutions 
were prepared by mixing 500 µL of the cell culture with 500 µL of 50% glycerol. The glycerol 
stock was then stored at -80°C. 
 
F. Plasmid Isolation 
 
An Invitrogen PureLink Quick Plasmid Miniprep Kit was used to isolate the plasmid DNA 
from E.coli cells via cell lysis. The first step in the plasmid isolation protocol was to centrifuge 
3.5 mL of the 16-hour overnight LB culture and remove the medium. Resuspension buffer with 
RNase A (250 µL) was added to the pellet of cells and resuspended until homogenous. Lysis 
buffer (250 µL) was added and mixed gently by inversion of the tube until homogenous. This 
was incubated at room temperature for five minutes. Precipitation buffer (350 µL) was added 
and mixed by inversion until homogenous. The lysate was centrifuged 13,000 x g for ten 
minutes. The supernatant from the precipitation step was loaded onto a spin column in a 2 mL 
wash tube, which was then centrifuged at 12,000 x g for one minute. The flow through was 
discarded, and the column was placed back into the wash tube. An optional wash step was 
performed in which 500 µL wash buffer (W10) with ethanol was added to the column and 
incubated for one minute at room temperature. Wash buffer (W9) with ethanol (700 µL) was 
added to the column and centrifuged at 12,000 x g for one minute. The flow-through was 
discarded, and the column was placed back into the wash tube. The column was centrifuged 
again at 12,000 x g for one minute and the flow-through discarded. The spin column was then 
placed in a 1.5 mL elution tube, and 75 µL of nuclease free water was added to the center of 
the column. The column was incubated for one minute at room temperature. The column was 
centrifuged at 12000 x g for two minutes. This resulted in the purified plasmid DNA being 
contained in the elution tube. 
G. Gel Electrophoresis 
 
A 1% agarose gel was prepared by dissolving 0.50 g agarose in 100 mL of Tris Acetate 
EDTA (TAE) buffer (pH 8.3), which was prepared by mixing 300 mL of 1X TAE buffer with 7.5 µL 
of ethidium bromide (visualizing agent). Plasmid samples for gel electrophoresis were prepared 
by adding 5 µL DNA, 4.2 µL NEB purple loading dye, and 15.8 µL nuclease free water in a 
microcentrifuge tube. Portions of the plasmid samples (20 µL) were pipetted into separate lanes 
of the agarose gel and run at 110 V and room temperature.  
 






H. DNA Sequencing 
 
Samples of the mutated plasmids of W27A, R28A, and Q29A were sent to MCLabs in 
California for analysis. Sanger sequencing was used to confirm the presence or absence of the 
alanine mutations. 




Preptin exhibits both metabolic and mitogenic properties, so it has the potentiality of 
being used as a treatment for types 2 diabetes and osteoporosis. This is especially important 
due to the adverse effects seen with glibenclamide, one of the most common drugs for type 2 
diabetes. Glibenclamide and preptin behave similarly in regard to stimulating insulin secretion. 
However, the pathway by which preptin accomplishes this is unknown. This work was performed 
to study the structure-activity relationship of the three chosen amino acid residues in order to 
ultimately assess the effect of the mutations on  the metabolic activity of preptin. Amino acid 
residues Trp27, Arg28, and Gln29 of rat preptin were chosen for their properties, such as 
aromaticity and charge, and their potential to interact with the unknown preptin receptor. 
B. Results 
 
Various factors came into conflict with this research. The first problem occurred during 
our initial efforts at cloning, which presented itself during transformation of the cells. We were 
having trouble growing up any successful colonies, so we knew that some step of the cloning 
procedure was not working properly. To determine which step, the original plasmid, PCR 
product, and KLD product for one of the analogs were analyzed in an agarose gel. The band for 
the original plasmid was strong, but the band for the PCR product was barely visible. We 
hypothesized that this faintness was the presence of the original plasmid that did not mutate, 
and this meant that the PCR was not working. The KLD did not have any bands, which further 
supported this hypothesis. The NEB Q5 Mutagenesis kit itself was tested to see if that was the 
problem, and the control plasmid from the kit, PCR product, and KLD product were analyzed in 
an agarose gel, and the lanes displayed that the kit was not the problem. We contacted New 
England BioLabs and were advised to increase the annealing temperature, as the Q5 high-
fidelity polymerase requires higher temperatures. The increase in annealing temperature 
proved successful. 
The second problem we encountered stemmed from the construction being done in 
LeNoir Hall and our lab. Transformation of the NEB 5-alpha E. coli cells with our mutated 
plasmid and subsequent purification was unsuccessful. Analysis of gel electrophoresis concluded 
that no plasmid was present because of the absence of bands. From increasing the annealing 
temperatures and ensuring that cloning was successful, we knew that there had to be another 
cause and tested the ampicillin. To do this, untransformed cells (not ampicillin-resistant) were 
streaked onto an LB-ampicillin plate, transformed cells (ampicillin-resistant) were streaked 
onto an LB-ampicillin plate, and untransformed cells were streaked onto a kanamycin (a 
different antibiotic) plate. Ideally, the E. coli cells that incorporated the ampicillin-resistant 
plasmid should have grown up on the LB-ampicillin plate in small colonies. However, both the 






plate with the untransformed cells and transformed cells on LB-ampicillin plates had plaque 
growth. The kanamycin plate had no growth at all, and this was to be expected since the 
untransformed cells were not ampicillin- or kanamycin-resistant. We hypothesize that the move 
to the new lab resulted in our ampicillin being left at improper temperatures for storage, and 
degradation occurred. We obtained a new ampicillin stock to use during transformation in the 
plates and the cell cultures. 
After resolving the problems with cloning and with degraded ampicillin, purification of 
the plasmids containing mutations encoding for W27A, R28A, and Q29A from the transformed 
cells was confirmed, seen in Figure 13. 
 
 
Figure 13. Gel electrophoresis for mutations W27A (Lane 4), R28A (Lane 5), and Q29A (Lane 6). 
 
Figures 14, 15, and 16 display the DNA sequencing results of the mutated plasmids. The 
mutation at residue 27 was inconclusive, as the sequencing revealed a valine instead of the 
desired alanine. Further inspection of the residues earlier in the sequence (residues 24-26) 
revealed disparities from the known sequence for rat preptin. On the other hand, the correct 
mutations were obtained for residues 28 and 29, with only a couple of residues at the beginning 
of the preptin sequence different in the latter.  








Figure 14. Sequencing results for the unsuccessful mutation of the GFP-Preptin Ala27 gene 
(highlighted in yellow). 
 
 
Figure 15. Sequencing results for the successful mutation of the GFP-Preptin Ala28 gene 
(highlighted in yellow). 
 







Figure 16. Sequencing results for the successful mutation of the GFP-Preptin Ala29 gene 
(highlighted in yellow). 
 
There are various factors that affect the quality of sequencing results. For Sanger 
sequencing, which MCLabs used for our preptin analogs, deoxynucleotides (dNTPs) normally 
found in DNA are used alongside dideoxynucleotides (ddNTPs) . These ddNTPs have a hydrogen 
on the 3’ carbon instead of the hydroxyl group that is found on dNTPs, and because ddNTPs 
lack the hydroxyl group, the addition of further dNTPs cannot occur.45 This results in copious 
fragments of various lengths, which are reacted with the four ddNTPs. These ddNTPs are 
labeled with dye, and the wavelengths that cause the fragments to fluorescence are 
accumulated into a chromatogram.45 The colored peaks in the chromatogram refer to the 
nucleotides at those positions, and the codons reflect the amino acids. Errors during this process 
can be attributed to the absence of a priming site, degraded primer, insufficient amount of 
DNA template, residual primers, and much more.45 However, error from the sequencing 
protocol seems unlikely, as two of the three mutations resulted in the correct alanine mutation. 
Error most likely occurred during the site-directed mutagenesis, resulting in the plasmid not 
incorporating the desired alanine mutation.  
 
C. Future Work 
 
The first issue that will need to be addressed with the continuation of this work is 
obtaining a successful mutation of the 27th residue. After that, the main objective of the future 
work would be to test the metabolic activity of the preptin analogs using an enzyme-linked 
immunosorbent assay (ELISA). The ELISA technique would allow us to quantify the ability of the 
preptin analogs to enhance insulin secretion. Prior to this, however, large-scale production and 






purification of the analogs must be performed. This will be accomplished by first transforming 
BL21 cells, which are better than the NEB 5-alpha cells for protein expression, with the mutated 
plasmids. Isopropyl-β-D-thiogalactopyranoside (IPTG) will be used to induce the cell cultures. 
IPTG mimics the lactose metabolite, allolactose, and as stated earlier, it allows for the 
expression of the lac operon. Expression of the lac operon leads to the transcription of the DNA 
and the translation to the preptin protein. To optimize the expression of preptin, different 
concentrations of IPTG will need to be tested to determine the concentration at which the most 
protein is expressed. After the IPTG treatment, sonication will be used to disrupt the cell 
membranes of the bacterial cells and extract the DNA, RNA, and protein. Nickel affinity 
chromatography is used to separate the desired proteins, which have a His6 affinity tag, from 
the native bacterial proteins that are present. The nickel columns utilize immobilized metal-
affinity chromatography, and the immobilized nickel resin most likely to be used is nickel-
nitrilotriacetic acid (Ni-NTA).46 The NTA is a tetradentate chelating ligand, and it binds the Ni2+ 
ions via four coordination sites, leaving two coordination sites available to interact with the 
His6 residues of the preptin analogs.47 Thus, proteins with the His6 tag will have a high affinity 
for the nickel and become immobilized on the resin, and other proteins will bind with low 
affinity or will not bind at all.47 Immobilized proteins can be washed through the column using 
increasing concentrations of imidazole. Size exclusion columns must be used in addition to Ni-
NTA because of the imidazole and other salts that are introduced during the separation of the 
desired protein from native bacterial protein. To assess the purity and yield of the protein, 
SDS-PAGE (sodium dodecyl sulfate polyacrylamide gel electrophoresis) can be used. SDS-PAGE 
separates proteins based on charge and molecular weight. SDS is an anionic detergent that 
breaks hydrogen and hydrophobic bonds in proteins while also binding to proteins and covering 
their intrinsic charges.48 The only determining factor for the migration of protein through the 
gel is the molecular weight, and since the protein is uniformly negatively charged due to SDS, 
the protein will migrate towards the positive electrode.49 Proteins with a greater molecular 
weight take longer to migrate through the gel while proteins with a smaller molecular weight 
move more quickly through the gel. If the sample being tested is pure and contains one protein, 
the gel will display one single band representative of the protein; if there are multiple proteins, 
there will be multiple bands. Once purity and the molecular weight of preptin have been 
confirmed, the ELISA assay can be done to assess the metabolic activity of the preptin analogs, 
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Only single and double cutters are shown in the map. 
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Name Start End Direction 
Insert: 215127 1522  2385 Forward 
Ori_pUC 1  673 Forward 
Term_rpoC 918  1037 Forward 






Term_bla 1038  1342 Forward 
LacO1 1355  1375 Forward 
P_T5_Inducible 1355  1472 Forward 
lacO 1443  1472 Forward 
5'UTR_T7_10A 1473  1507 Forward 
strong RBS 1510  1521 Forward 
P_Amp 2637  2754 Forward 
Ampicillin-r 2765  3625 Forward 
P_lacI 3626  3707 Forward 
lacI 
Restriction Map 
3708  4790 Forward 
Name  Sequence  5' Cut Positions 
AccI  GTMKAC  2287 
AclI  AACGTT  1991, 2950, 3323, 3720 
AfeI  AGCGCT  1457, 3501 
AlwNI  CAGNNNCTG  262 
ApaI  GGGCCC  915, 4269 
ApaLI  GTGCAC  357, 2880, 4038 
AscI  GGCGCGCC  3629 
AseI  ATTAAT  3377, 4743 
AvaI  CYCGRG  908, 2418 
BclI  TGATCA  4072 
BglI  GCCNNNNNGGC  919, 3434 
BlpI  GCTNAGC  2164 
BspEI  TCCGGA  1767, 3461 
BspHI  TCATGA  1398, 2712, 4792 
BsrBI  CCGCTC  742, 1363(C), 1424(C), 
2710 
BsrDI  GCAATG  4105(C), 4471 
BsrGI  TGTACA  2252 
BssHII  GCGCGC  2159, 3629, 4469, 4822 
Name  Sequence  5' Cut Positions 
BstEII  GGTNACC  4239 
BstXI  CCANNNNNNTGG  3860, 3989, 4112 
BtsI  GCAGTG  3133, 3153(C), 4423(C), 
4791 
EcoRI  GAATTC  2209 
EcoRV  GATATC  1255, 4508 
HincII  GTYRAC  1273, 2389, 4564 
HpaI  GTTAAC  4564 
KasI  GGCGCC  1032, 4697 
                             MluI                                  ACGCGT                                 4058 






MscI TGGCCA 1546 
NarI GGCGCC 1033, 4698 
NcoI CCATGG 1711 
NruI TCGCGA 2627 
NsiI ATGCAT 1526 
PciI ACATGT 671, 1267 
PmlI CACGTG 2357 
PshAI GACNNNNGTC 1723 
PspOMI GGGCCC 911, 4265 
PvuI CGATCG 2108, 3183 
PvuII CAGCTG 4658, 4751 
RsrII CGGWCCG 2116 
SacII CCGCGG 2006 
SmaI CCCGGG 2420 
SspI AATATT 1024, 1185, 2747 
XbaI TCTAGA 1483 
XmaI CCCGGG 2418 
XmnI GAANNNNTTC 2952 
Acc65I GGTACC no cuts 
AgeI ACCGGT no cuts 
AsiSI GCGATCGC no cuts 
AvrII CCTAGG no cuts 
BamHI GGATCC no cuts 
BbsI GAAGAC no cuts 
BglII AGATCT no cuts 
BsaI GGTCTC no cuts 
BsiWI CGTACG no cuts 
BsmBI CGTCTC no cuts 
BstBI TTCGAA no cuts 
ClaI ATCGAT no cuts 
EagI CGGCCG no cuts 
FseI GGCCGGCC no cuts 
HindIII AAGCTT no cuts 
Name  Sequence  5' Cut Positions 
KpnI GGTACC no cuts 
MfeI CAATTG no cuts 
NdeI CATATG no cuts 
NheI GCTAGC no cuts 
NotI GCGGCCGC no cuts 






PacI TTAATTAA no cuts 
PmeI GTTTAAAC no cuts 
PpuMI RGGWCCY no cuts 
PspXI VCTCGAGB no cuts 
PstI CTGCAG no cuts 
SacI GAGCTC no cuts 
SalI GTCGAC no cuts 
SanDI GGGWCCC no cuts 
SapI GCTCTTC no cuts 
SbfI CCTGCAGG no cuts 
SfiI GGCCNNNNNGGCC no cuts 
SnaBI TACGTA no cuts 
SpeI ACTAGT no cuts 
SphI GCATGC no cuts 
SwaI ATTTAAAT no cuts 




   1 CCCGTAGAAA AGATCAAAGG ATCTTCTTGA GATCCTTTTT TTCTGCGCGT AATCTGCTGC 
  61 TTGCAAACAA AAAAACCACC GCTACCAGCG GTGGTTTGTT TGCCGGATCA AGAGCTACCA 
 121 ACTCTTTTTC CGAAGGTAAC TGGCTTCAGC AGAGCGCAGA TACCAAATAC TGTTCTTCTA 
 181 GTGTAGCCGT AGTTAGCCCA CCACTTCAAG AACTCTGTAG CACCGCCTAC ATACCTCGCT 
 241 CTGCTAATCC TGTTACCAGT GGCTGCTGCC AGTGGCGATA AGTCGTGTCT TACCGGGTTG 
 301 GACTCAAGAC GATAGTTACC GGATAAGGCG CAGCGGTCGG GCTGAACGGG GGGTTCGTGC 
 361 ACACAGCCCA GCTTGGAGCG AACGACCTAC ACCGAACTGA GATACCTACA GCGTGAGCTA 
 421 TGAGAAAGCG CCACGCTTCC CGAAGGGAGA AAGGCGGACA GGTATCCGGT AAGCGGCAGG 
 481 GTCGGAACAG GAGAGCGCAC GAGGGAGCTT CCAGGGGGAA ACGCCTGGTA TCTTTATAGT 
 541 CCTGTCGGGT TTCGCCACCT CTGACTTGAG CGTCGATTTT TGTGATGCTC GTCAGGGGGG 
 601 CGGAGCCTAT GGAAAAACGC CAGCAACGCG GCCTTTTTAC GGTTCCTGGC CTTTTGCTGG 
 661 CCTTTTGCTC ACATGTTCTT TCCTGCGTTA TCCCCTGATT CTGTGGATAA CCGTATTACC 
 721 GCCTTTGAGT GAGCTGATAC CGCTCGCCGC AGCCGAACGA CCGAGCGCAG CGAGTCAGTG 
 781 AGCGAGGAAG CGGAAGGCGA GAGTAGGGAA CTGCCAGGCA TCAAACTAAG CAGAAGGCCC 
 841 CTGACGGATG GCCTTTTTGC GTTTCTACAA ACTCTTTCTG TGTTGTAAAA CGACGGCCAG 
 901 TCTTAAGCTC GGGCCCCCTG GGCGGTTCTG ATAACGAGTA ATCGTTAATC CGCAAATAAC 
 961 GTAAAAACCC GCTTCGGCGG GTTTTTTTAT GGGGGGAGTT TAGGGAAAGA GCATTTGTCA 






1021 GAATATTTAA GGGCGCCTGT CACTTTGCTT GATATATGAG AATTATTTAA CCTTATAAAT 
1081 GAGAAAAAAG CAACGCACTT TAAATAAGAT ACGTTGCTTT TTCGATTGAT GAACACCTAT 
1141 AATTAAACTA TTCATCTATT ATTTATGATT TTTTGTATAT ACAATATTTC TAGTTTGTTA 
1201 AAGAGAATTA AGAAAATAAA TCTCGAAAAT AATAAAGGGA AAATCAGTTT TTGATATCAA 
1261 AATTATACAT GTCAACGATA ATACAAAATA TAATACAAAC TATAAGATGT TATCAGTATT 
1321 TATTATCATT TAGAATAAAT TTTGTGTCGC CCTTAATTGT GAGCGGATAA CAATTACGAG 
1381 CTTCATGCAC AGTGAAATCA TGAAAAATTT ATTTGCTTTG TGAGCGGATA ACAATTATAA 
1441 TATGTGGAAT TGTGAGCGCT CACAATTCCA CAACGGTTTC CCTCTAGAAA TAATTTTGTT 
1501 TAACTTTTAA GGAGGTAAAA AATGCATCAT CATCATCACC ACATGGCCAG CAAGGGCGAA 
1561 GAACTGTTTA CGGGCGTCGT TCCGATCCTG GTTGAGCTGG ATGGTGATGT GAACGGCCAC 
1621 AAGTTCAGCG TTTCCGGTGA GGGTGAGGGC GATGCTACCT ATGGTAAACT GACGCTGAAA 
1681 TTCATTTGCA CGACTGGTAA GCTGCCGGTC CCATGGCCGA CCCTGGTCAC GACCTTTTCC 
1741 TATGGTGTTC AGTGTTTCAG CCGTTATCCG GATCACATGA AACAACATGA CTTCTTTAAG 
1801 AGCGCGATGC CTGAGGGTTA CGTGCAAGAG CGCACTATTA GCTTCAAAGA TGACGGTAAC 
1861 TACAAAACCC GTGCAGAAGT CAAGTTTGAG GGCGACACCT TGGTGAATCG CATCGAGCTG 
1921 AAGGGCATTG ACTTCAAGGA AGATGGCAAC ATCCTGGGTC ATAAACTGGA GTACAACTAC 
1981 AATTCTCATA ACGTTTACAT TACCGCGGAT AAACAGAAAA ATGGCATTAA GGCCAACTTT 
2041 AAGATTCGTC ACAACATCGA AGATGGCTCG GTGCAGTTGG CAGACCACTA TCAACAAAAT 
2101 ACCCCGATCG GTGACGGTCC GGTTCTGCTG CCGGATAATC ACTACCTGAG CACGCAAAGC 
2161 GCGCTGAGCA AAGACCCGAA TGAAAAGCGT GACCACATGG TCCTGTTGGA ATTCGTGACC 
2221 GCTGCGGGTA TCACCCACGG TATGGACGAA CTGTACAAAG AAAACCTGTA TTTTCAGGGT 
2281 GACGTGTCTA CCAGCCAGGC AGTTCTGCCG GATGACTTCC CGCGCTACCC GGTGGGCAAA 
2341 GCGTTTAAGT TCGACACGTG GCGTCAGAGC GCGGGTCGTC TGTAAGGTTG ACCCCAAGGG 
2401 CGACACCCCA TAATTAGCCC GGGCGAAAGG CCCAGTCTTT CGACTGAGCC TTTCGTTTTA 
2461 TTTGATGCCT GGCAGTTCCC TACTCTCGCA TGGGGAGTCC CCACACTACC ATCGGCGCTA 
2521 CGGCGTTTCA CTTCTGAGTT CGGCATGGGG TCAGGTGGGA CCACCGCGCT ACTGCCGCCA 
2581 GGCAAACAAG GGGTGTTATG AGCCATATTC AGGTATAAAT GGGCTCGCGA TAATGTTCAG 
2641 AATTGGTTAA TTGGTTGTAA CACTGACCCC TATTTGTTTA TTTTTCTAAA TACATTCAAA 
2701 TATGTATCCG CTCATGAGAC AATAACCCTG ATAAATGCTT CAATAATATT GAAAAAGGAA 
2761 GAATATGAGT ATTCAACATT TCCGTGTCGC CCTTATTCCC TTTTTTGCGG CATTTTGCCT 
2821 TCCTGTTTTT GCTCACCCAG AAACGCTGGT GAAAGTAAAA GATGCTGAAG ATCAGTTGGG 
2881 TGCACGAGTG GGTTACATCG AACTGGATCT CAACAGCGGT AAGATCCTTG AGAGTTTTCG 
2941 CCCCGAAGAA CGTTTTCCAA TGATGAGCAC TTTTAAAGTT CTGCTATGTG GCGCGGTATT 
3001 ATCCCGTATT GACGCCGGGC AAGAGCAACT CGGTCGCCGC ATACACTATT CTCAGAATGA 
3061 CTTGGTTGAG TACTCACCAG TCACAGAAAA GCATCTTACG GATGGCATGA CAGTAAGAGA 






3121 ATTATGCAGT GCTGCCATAA CCATGAGTGA TAACACTGCG GCCAACTTAC TTCTGACAAC 
3181 GATCGGAGGA CCGAAGGAGC TAACCGCTTT TTTGCACAAC ATGGGGGATC ATGTAACTCG 
3241 CCTTGATCGT TGGGAACCGG AGCTGAATGA AGCCATACCA AACGACGAGC GTGACACCAC 
3301 GATGCCTGTA GCGATGGCAA CAACGTTGCG CAAACTATTA ACTGGCGAAC TACTTACTCT 
3361 AGCTTCCCGG CAACAATTAA TAGACTGGAT GGAGGCGGAT AAAGTTGCAG GACCACTTCT 
3421 GCGCTCGGCC CTTCCGGCTG GCTGGTTTAT TGCTGATAAA TCCGGAGCCG GTGAGCGTGG 
3481 TTCTCGCGGT ATCATCGCAG CGCTGGGGCC AGATGGTAAG CCCTCCCGTA TCGTAGTTAT 
3541 CTACACGACG GGGAGTCAGG CAACTATGGA TGAACGAAAT AGACAGATCG CTGAGATAGG 
3601 TGCCTCACTG ATTAAGCATT GGTAAGCGGC GCGCCATCGA ATGGCGCAAA ACCTTTCGCG 
3661 GTATGGCATG ATAGCGCCCG GAAGAGAGTC AATTCAGGGT GGTGAATATG AAACCAGTAA 
3721 CGTTATACGA TGTCGCAGAG TATGCCGGTG TCTCTTATCA GACCGTTTCC 
CGCGTGGTGA 
3781 ACCAGGCCAG CCACGTTTCT GCGAAAACGC GGGAAAAAGT GGAAGCGGCG 
ATGGCGGAGC 
3841 TGAATTACAT TCCCAACCGC GTGGCACAAC AACTGGCGGG CAAACAGTCG 
TTGCTGATTG 
3901 GCGTTGCCAC CTCCAGTCTG GCCCTGCACG CGCCGTCGCA AATTGTCGCG 
GCGATTAAAT 
3961 CTCGCGCCGA TCAACTGGGT GCCAGCGTGG TGGTGTCGAT GGTAGAACGA 
AGCGGCGTCG 
4021 AAGCCTGTAA AGCGGCGGTG CACAATCTTC TCGCGCAACG CGTCAGTGGG 
CTGATCATTA 
4081 ACTATCCGCT GGATGACCAG GATGCCATTG CTGTGGAAGC TGCCTGCACT 
AATGTTCCGG 
4141 CGTTATTTCT TGATGTCTCT GACCAGACAC CCATCAACAG TATTATTTTC 
TCCCATGAGG 
4201 ACGGTACGCG ACTGGGCGTG GAGCATCTGG TCGCATTGGG TCACCAGCAA 
ATCGCGCTGT 
4261 TAGCGGGCCC ATTAAGTTCT GTCTCGGCGC GTCTGCGTCT GGCTGGCTGG 
CATAAATATC 
4321 TCACTCGCAA TCAAATTCAG CCGATAGCGG AACGGGAAGG CGACTGGAGT 
GCCATGTCCG 
4381 GTTTTCAACA AACCATGCAA ATGCTGAATG AGGGCATCGT TCCCACTGCG 
ATGCTGGTTG 
4441 CCAACGATCA GATGGCGCTG GGCGCAATGC GCGCCATTAC CGAGTCCGGG 
CTGCGCGTTG 
4501 GTGCGGATAT CTCGGTAGTG GGATACGACG ATACCGAAGA TAGCTCATGT 
TATATCCCGC 






4561 CGTTAACCAC CATCAAACAG GATTTTCGCC TGCTGGGGCA AACCAGCGTG 
GACCGCTTGC 
4621 TGCAACTCTC TCAGGGCCAG GCGGTGAAGG GCAATCAGCT GTTGCCAGTC 
TCACTGGTGA 
4681 AAAGAAAAAC CACCCTGGCG CCCAATACGC AAACCGCCTC TCCCCGCGCG 
TTGGCCGATT 
4741 CATTAATGCA GCTGGCACGA CAGGTTTCCC GACTGGAAAG CGGGCAGTGA 
CTCATGACCA 
4801 AAATCCCTTA ACGTGAGTTA CGCGCGCGTC GTTCCACTGA GCGTCAGAC 
Only the synthesized DNA fragment (in red) has been sequence verified. We do not guarantee 
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Carotenoids are naturally occurring, fat-soluble pigments that play an important role in the 
embryonic development of songbirds.  Female songbirds use different strategies to allocate 
these important maternal resources to their eggs.  Little research has been done on whether 
North American songbirds exhibit laying sequence patterns in their allocation of carotenoids.  
We studied the laying-sequence variation in yolk carotenoids and egg metrics of nine full 
clutches of Eastern Bluebirds (Sialia sialis) in Columbus, Georgia.  I predicted that Eastern 
Bluebirds would exhibit a brood reduction strategy, with the first-laid eggs containing a 
higher concentration of carotenoids than the last-laid eggs.  I also predicted that the egg 
mass and size would remain consistent across the clutch due to an increase in secondary 
resources across the clutch.  My results indicated that Eastern Bluebirds did not follow a 
brood reduction strategy but rather had unpredictable varying carotenoid concentrations 
across the clutch.  I found five carotenoids in the egg yolks of Eastern Bluebirds: lutein, β-
carotene, zeaxanthin, astaxanthin, and β-cryptoxanthin.  As predicted, the egg mass, egg 
length, and egg width did not vary significantly across the clutch.  
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Female birds allocate many different types of resources to their egg yolks, including 
lipids, hormones, antibodies, and carotenoids.  Carotenoids are fat-soluble yellow, orange, 
and red pigments that are synthesized by plants, algae, and photosynthetic bacteria 
(Yamaguchi 2010).  There are over 600 naturally-occurring carotenoids that can be classified 
as either carotenes or xanthophylls based on their structure and corresponding color 
reflectance (Pfander 1992).  Carotenes are hydrocarbons that are responsible for red and 
orange coloration in birds, whereas xanthophylls are oxidized hydrocarbon that are 
responsible for yellow coloration.  Birds are unable to synthesize carotenoids, so they obtain 
carotenoids from their diet of seeds, fruits, and/or insects (Gowaty and Plissner 1998).  These 
pigments play important roles in immunostimulation, antioxidation, free radical scavenging, 
sexual signaling, and color vision (Lim and Pike 2016, Krinsky et al. 2004).  In addition to 
these functions, carotenoids also play an important role in embryonic development. 
The rapid growth of avian embryos results in the production and accumulation of free 
radicals and reactive metabolites in the egg (Deeming and Pike 2013).  These natural 
byproducts of metabolism can cause significant damage to DNA and can result in oxidative 
stress that inhibits the development of the immune system (Schantz et al. 1999).  Carotenoids 
in the yolk function as free radical scavengers during lipid peroxidation in embryonic tissues 
as the yolk is being broken down and used as an energy source (Blount et al. 2000, Surai et al. 
2001).  Bird species with higher rates of embryonic development compensate for the high 
levels of oxidative stress by having a higher concentration of carotenoids and vitamin E in the 
yolk (Deeming and Pike 2013).  Some yolk carotenoids are provitamins to important 
antioxidants, including β-carotene, a provitamin that converts into vitamin A under the right 
enzymatic and metabolic conditions (Surai 2002, Deeming and Pike 2013).  Due to the 
important protective functions that carotenoids provide during embryonic development, 
carotenoid concentrations experienced in the egg can also have long-lasting post-hatching 
effects on birds. 
In a study of the effect of yolk carotenoids on hatchlings in the Blue Tit (Cyanistes 
caeruleus), carotenoid supplemented females had nestlings with faster immune system 
development and brighter yellow feathers (Biard et al. 2005).  The nestlings from 
supplemented females, however, did not differ significantly in body mass or plasma 
antioxidants compared to control nestlings.  A study on Zebra Finches (Taeniopygia guttata) 
showed that mothers fed carotenoid-rich diets laid eggs with higher concentrations of 𝛼𝛼-
tocopherol, demonstrating that the female birds allocated more carotenoids to their yolks 
when the pigments were available (Royle et al. 2003).  Another study on Zebra Finches found 
that mothers fed a carotenoid-rich diet had a higher rate of hatchling survival (McGraw et al. 
2005).  Higher concentrations of carotenoids in egg yolks reduce the extent of free radicals 
damage during embryonic metabolism and growth, which increases the likelihood of hatchling 
survival.   
Each bird species has a specific strategy for allocating resources, including 
carotenoids, to their eggs.  Some species use a brood-reduction strategy and allocate most of 
the maternal resources to the first few eggs to give the first-hatched nestling a higher chance 
of survival.  Other species, using a brood-survival strategy, allocate more secondary maternal 
resources to the last-laid eggs in order to give an equalized chance of survival across the 
clutch (Slagsvold et al. 1984).  Two examples of bird species that follow a brood-survival 
strategy are the Red-Winged Blackbird (Agelaius phoeniceus) and the Blue Tit.  The Red-
Winged Blackbird allocates higher concentrations of secondary resources to the last few eggs 






in order to compensate for the survival disadvantage that occurs with asynchronous hatching, 
with the larger first-hatched chicks outcompeting the smaller chicks for food (Newbrey et al. 
2014).  This allocation strategy causes the last-laid egg in a Red-Winged blackbird clutch to be 
the largest in size, even though it has the lowest concentration of yolk carotenoids.  The Blue 
Tit has also been shown to allocate more antioxidants to the first few eggs in the clutch 
(Royle et al. 2003).  In the Blue Tit, egg size was not correlated with egg quality.  The last-
laid, largest egg had a lower concentration of lutein, canthaxanthin, β-cryptoxanthin, β-
carotene, and vitamin E, but had higher concentrations of lipids and other secondary 
maternal resources.  Conversely, in a brood-reduction strategy, the last egg is smaller and the 
mother does not invest as heavily in it.  The Lesser Black-Backed Gull (Larus fuscus) allocates 
more carotenoids, lipids, and vitamin E to the first two eggs in a clutch (Royle et al. 
2002).  The last egg in the clutch is significantly smaller in size and has notably less maternal 
resources.  In both the brood-reduction and brood-survival strategy, the decrease of 
carotenoids throughout the laying sequence indicates that there are limited maternal 
resources (Biard et al. 2005).   
Egg size variation can also be an indication of what strategy the mother is using in 
allocating her resources.  This is highly variable across species.  The Ring-Billed Gull (Larus 
delawarensis), American Coot (Fulica americana), and Purple Heron (Ardea purpurea) all have 
decreasing egg metrics within a clutch (Arnold 1991, Jover et al. 1993, Meanthrel and Ryder 
1987).  However, in the Red-Winged blackbird, the egg size increases across the clutch 
(Newbrey et al. 2014).  There are also birds, like Canada Geese (Branta canadensis moffitti), 
that lay the smallest eggs at the beginning and end of the clutch (Leblanc 1987).  In some 
songbirds, including the Eastern Bluebird (Sialia sialis), the eggs become slightly heavier 
across the clutch (Gowaty and Plissner 1998). 
For my senior research project, I studied the variation in yolk carotenoids across the 
laying-sequence in Eastern Bluebirds.  Eastern Bluebirds are a particularly interesting study 
species because no prior research has been done to identify or quantify the yolk carotenoids 
of the species.  Based on previous research, I hypothesized that Eastern Bluebirds would 
allocate carotenoids in a brood-reduction strategy.  I predicted that the first few eggs would 
contain higher concentrations of carotenoids and that each consecutive egg would contain a 
lower concentration.  Despite the decreasing carotenoid levels, I predicted that the females 
would allocate secondary resources to keep the egg size and egg mass fairly constant across a 
clutch.  I collected full clutches of eggs from female Eastern Bluebirds nesting in nest boxes 




Study Species  
The Eastern Bluebird (Sialia sialis) is a sexually dimorphic songbird that is widely 
distributed across the eastern half of the United States.  Males and females are easily 
distinguishable through their coloration.  Males have deep blue upper parts with a red orange 
breast and white lower belly.  Females are much more subdued in color, with dull blue grey 
upper parts and light orange breasts (Gowaty and Plissner 1998).  As partial migrants, only a 
portion of the Eastern Bluebird population migrates to a warmer climate during winter 
months (Gowaty and Plissner 1998).  They feed primarily on insects such as grasshoppers, 
caterpillars, beetles, and crickets mainly by drop foraging.  During the breeding season, they 
perch anywhere from 0.5 m to 15 m above the ground to spot ground arthropods, sometimes 






up to 40 m away.  During the winter, bluebirds mostly feed on small fruits like the berries of 
flowering holly, dogwood, or mulberry by perching on stalks of fruiting bushes or trees (Taylor 
2017).    
The Eastern Bluebird nests in naturally-occurring or man-made cavities, preferably in 
open habitats with minimal ground cover (Gowaty and Plissner 1998).  They are highly 
territorial birds with increased defense of their home ranges (on average ~2 ha) during the 
breeding season.  Although they are typically socially monogamous, extra-pair copulations do 
occur.  This is advantageous for bluebirds because it increases the genetic diversity within 
clutches.  While males have been observed guarding and feeding their pair-bonded females to 
prevent them from engaging in extra-pair copulations, they are not always successful.  In 
fact, one study found that 24% of broods contained one or more extra-pair offspring (Meek et 
al. 1994).  Males can also aid in feeding the hatchlings, especially at later times in the day 
(Pinkowski 1978). 
Females construct cup nests made primarily of grass and pine needles (Gowaty and 
Plissner 1998).  Clutch size ranges from 3-7 eggs with an incubation that lasts, on average, 2 
weeks.  Because incubation begins after the last egg is laid, bluebirds have synchronous 
hatching.  This results in higher rates of survival for all the chicks in a clutch.  The eggs are 
baby blue in color and average 21 mm in length.  While the size of the eggs remains relatively 
constant, the mass of the eggs increases across the laying sequence.  The first few eggs in a 
clutch average 3.01 g while the last few weigh 3.1 g.  Females can produce three or more 
successful broods per season, especially in southern populations (Gowaty and Plissner 1998).  
Hatchlings are fed a diet of lepidoptera larvae, orthopterans, spiders, and fleshy fruits 
(Pinkowski 1978).  
 
Study Site 
This study was conducted on the main campus of Columbus State University 
(CSU).  Established in 1958, CSU’s Main Campus has 53.4 ha with sports facilities, parking lots, 
dorms, fields, and classroom buildings.  There are a total of 51 nest boxes distributed around 
the campus, some in quieter, more secluded areas and others closer to roads and foot 
traffic.   
 
Field Methods  
Starting in May 2019, I checked nest boxes weekly.  I collected full clutches of eggs 
from the second or third clutch of each female to reduce the chances of nest abandonment 
and to encourage females to renest in the same boxes.  I checked active nests without eggs 
every other day.  Once the first egg was laid, I checked the nest every day.  The eggs were 
marked on the day they were laid using a non-toxic marker and were collected the following 
day.  Leaving at least one egg in the nest at all times helped prevent the mother from 
abandoning her nest prior to clutch completion. 
 
Laboratory Methods 
When brought into the lab, each egg’s total mass (to the nearest 0.01 g), length, and 
width were measured.  Eggs were then wrapped in Parafilm and placed in the freezer at 
20°C.  While the eggs were still partially frozen, the albumen was separated from the yolk.  
The mass of the yolk and shell was determined and a subsample of the yolk (~120 mg) was 
isolated for carotenoid extraction.  Each sample contained the subsample of the yolk, two 1-
mm glass beads, and 10 µL of capsanthin, an internal standard.  Then, 500 mL of 5% NaCl was 
added to each sample and they were vortexed for 2 minutes.  A 900 mL solution of 10% 






isopropyl alcohol in hexane was added, the sample was vortexed for 2 minutes and 
centrifuged for 5 minutes at 8,000 rpm, and the organic fraction was drawn out using a pipet.  
These steps were repeated, and both organic fractions were combined and filtered through 
0.2 µm syringe filters.  The carotenoid extract was injected into an Agilent 1220 high-
performance liquid chromatography (HPLC) system fitted with a normal phase silica column 
with 100 Å pore sizes (250×4.6 mm; Phenomenex, Torrance, California). 
 
Statistical Analysis 
The relationships between egg mass, length, width, individual carotenoid 
concentration, combined carotenoid concentrations, and laying sequence were analyzed using 
linear mixed effects model in R software (R Core Team) and lme4 (Bates et al. 2013).  Laying 
order was included as a fixed effect and female identity was included as a random effect.  
We used a likelihood ratio test, where the null model did not include laying order, to 




 In total, I analyzed the carotenoids in nine full clutches of Eastern Bluebird eggs, 
totaling 36 eggs.  I identified five carotenoids in the egg yolks of Eastern Bluebirds; lutein was 
the most abundant, followed by β-carotene, zeaxanthin, astaxanthin, and lastly β-
cryptoxanthin (Table 1).  According to my results, there was not a significant difference in 
yolk carotenoids across the laying sequence when measured individually or when all 
carotenoids were combined (Table 2).  Additionally, there was not a significant difference in 




I identified five carotenoids, lutein, β-carotene, zeaxanthin, astaxanthin, and β-
cryptoxanthin, in the egg yolks of Eastern Bluebirds.  The most abundant carotenoid was 
lutein, with concentrations averaging ten times higher than the concentrations of the second 
most abundant carotenoid, β-carotene.  Lutein is commonly one of the highest concentrated 
carotenoids in the egg yolks of songbirds from the Old World, including the Pied Flycatcher 
(Ficedula hypoleuca) and the Blue Tit (Eeva et al. 2011, Biard et al. 2005).  In the few New 
World species that have been studied, the most abundant carotenoid is not as easily 
predictable.  In the Red-Winged Blackbird, the most abundant carotenoid was α-
doradexanthin, a converted red carotenoid (Newbrey et al. 2014).  The yolks of Yellow-
Headed Blackbirds (Xanthocephalus xanthocephalus), another New World species, contained 
β-carotene as the most abundant carotenoid (Newbrey et al. 2008).  Still other New World 
species, like the House Finch (Haemorhous mexicanus), contained lutein as their most 
abundant carotenoid (McGraw et al. 2008). 
Astaxanthin is a converted, red keto-carotenoid that is often present in the yolks of 
birds with red plumage, like the Red-Winged Blackbird (Newbrey et al. 2014).  It has not been 
identified in yolks of other New or Old-World species that do not contain red pigmentation in 






their feather coloration.  Therefore, the presence of astaxanthin in the egg yolks of Eastern 
Bluebirds was surprising since they do not display this red carotenoid in their plumage.  
Astaxanthin may be present in the yolks as a result of the diet of Eastern Bluebirds, but it 
may also play an undiscovered role in their development.   
My results showed no significant variation in yolk carotenoids across the eggs of a 
clutch.  This suggests that Eastern Bluebirds may not exhibit a brood-reduction strategy like I 
had hypothesized.   This was surprising because other passerine species, including the Red-
Winged Blackbird, Yellow-Headed Blackbird, and Blue Tit, exhibit brood-reduction strategies 
in their laying sequence (Newbrey et al. 2014, Newbrey et al. 2008, Royle et al. 2003).  
Interestingly, four out of the nine clutches that we collected did show decreasing total 
carotenoids across the clutch.  This suggests that a larger sample size may provide a more 
accurate pictures of how Eastern Bluebirds allocate their resources to their eggs.  Our results 
also showed no significant variation in egg metrics across the clutch.  This was unexpected 
because previous studies had found a decrease in egg mass across the clutch (Gowaty and 
Plissner 1998). 
 In conclusion, my study on the variation in carotenoids across the laying sequence of 
Eastern Bluebirds indicated that there was not a consistent strategy used to allocate these 
maternal resources.  We found five carotenoids in the egg yolks of bluebirds: lutein, β-
carotene, zeaxanthin, astaxanthin, and β-cryptoxanthin.  The presence of astaxanthin was 
surprising because of the lack of red feather coloration in Eastern Bluebirds.  Further research 
could focus on the role astaxanthin has in bluebird development and whether any 
evolutionary advantages exist in allocating energy to produce it.  Further research could also 
focus on collecting a larger sample size of full clutches to better understand how Eastern 
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Figure 1.  Concentrations (μg/g yolk) of β-carotene, β-cryptoxanthan, zeaxanthin, 
astaxanthin, lutein, and total carotenoids in first- to fourth-laid eastern bluebird eggs.  
Values are mean ± 1 SE.  * = values for one fifth-laid egg. 
  







Figure 2.  Variation in egg mass, width, and length of Eastern Bluebird eggs in first- to fourth-
laid eggs.  Values are mean ± 1 SE.  * = values for one fifth-laid egg. 
  







Table 1.  Variation in egg metrics and yolk carotenoid concentrations across the laying 












Table 2.  Results of linear mixed effects models and likelihood ratio tests analyzing 
relationships between the fixed effect (laying order), random effect (female identity), yolk 
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Many people have tried to find the perfect management style for teams to get work done 
efficiently and effectively in software engineering, where it is important to find out what 
type of business management is best for a project. This research project focuses on business 
management styles and how to identify them in an individual. This project focuses on two 
management styles: transactional and transformational. Transactional management is the 
manager leading through objective-based management while transformational management is 
the manager leading with a mixture of objective-based and people-based leadership. The 
project aims to develop a simulation, SimBPM, that predicts the player’s management style 
using natural language processing. SimBPM gives the player several realistic business scenarios 
and the player types up their solution to the situation in the answer box provided. SimBPM 
tracks the player’s interaction with the different scenarios and use the bag-of-words model to 
find out what management style the player follows. SimBPM is created to help business 
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Chapter 1. Introduction 
Business management styles are important for efficient task completion.  Many people have 
tried to find the right management style for teams to get work done efficiently and 
effectively in software engineering, where it is important to find out what type of business 
management is best for a project (Macedo, Marinho and Santos, 2019). Business management 
is defined in different ways based on who is being asked.  Business management can be 
defined as the way the business organizes themselves, such as their company culture and 
hierarchy. The way businesses should be managed is still highly debated to this day. As stated 
in the Innovative and Information Perspectives of Business Management article, “Successful 
business performance is strongly dependent on managers´ possibilities to obtain the most 
available information, expertise, knowledge, and wisdom…” (Pomffyová, Kožárová, Krajčík, 
2017). The success of a business is determined by how the managers choose to govern their 
employees.  Management styles can be categorized, among many other styles, as 
transactional or transformational.  
In transactional management, managers and employees have strict business interactions 
between them. In other words, the employees must do exactly what the manager says, and 
the manager rewards the employee for their work. For example, if a manager tells the 
employee to have a report finished by the end of the day, the employee must have it 
finished. If the employee finishes the report and hands it to the manager by the deadline or 
before, the manager will reward the employee with tangible value. On the other hand, if the 
employee does not finish the report on time, then the manager must punish the employee by 
some measure, such as giving the employee a write-up or bad report. In the “Motivated or 
Demotivated to Be Creative: The Role of Self-Regulatory Focus in Transformational and 
Transactional Leadership Processes” article, it is proposed that transactional management 
works very efficiently because it limits risk-taking behaviors (Kark, Van Dijk, and Vashdi, 
2017). This is a very traditional way of management that many companies still use to this day. 
As stated in “An Empirical Investigation of the Relationship Between Transformational, 
Transactional Female Leadership Styles and Employee Engagement”, “Leader[s] who have 
transactional leadership [are] basically involved in maintaining employee routine including 
individual management as well as group performance” (Fadhilah et al, 2017). Transactional 
management is very effective in improving group performance in the project and getting the 
objective done quickly. 
Another type of management is transformational management where the manager is using a 
mixture of objective-based and people-based leadership. In transformational management, 
the manager makes sure that the employees are in a good environment; therefore, they can 
complete their tasks. One definition of transformational management is “…leaders play a part 
to motivate his or her employees to achieve organizational goals and [increase] company’s 
welfare…” (Fadhilah et al, 2017).  For example, if the manager gives an employee a report to 
complete by the end of the day and the employee complete it on time, then the manager 
would compliment the employee. On the other side, if the employee is unable to get the 
report done, then the manager would ask why it was not done and would show concerns for 
the employee. If the employee has a legitimate excuse, then the manager would work with 
the employee to help with getting the report done. A key in transformational management is 
that the manager is not only responsible for getting the work done, but they must also 
motivate their employees. 
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1.1 Introduction to Simulations 
Simulations are real and immersive games that offer an experiential education experience. 
They are made to simulate a realistic environment to test different possible outcomes and 
decisions. Simulations have proven effective in providing training for business management 
styles. For example, a simulation was created to teach managerial knowledge to college 
students in economics (Cercel, Paraschiv, & Tartavulea, 2013). The results from testing the 
simulation show that the simulation helped students to understand business management 
concepts. The authors stated, “This simulation represents a realistic model of a competitive 
environment and provides participants with a fast and safe tool for understanding market 
forces and the implications of their decisions on the company's business records.” Simulations 
are a useful tool for testing business managerial types because of the high level of 
interactivity simulations can provide.  
A manager constantly interacts with their employees; therefore, this thesis provides that 
experience through SimBPM. SimBPM is a simulation made during this thesis to predict 
management styles.  In SimBPM the user interacts with different non-playable characters 
(NPCs) who represent different employee types in a work environment. The core of the 
proposed simulation is a natural language processing technique referred to as bag-of-words 
that determines the player’s management style, whether it is transactional management or 
transformational management. SimBPM is discussed in more detail in Chapter 3.  
 
Chapter 2. Literature Review  
Business simulators are virtual experiences made to create a realistic business setting.  There 
are several business simulators in the market and many people used these simulators to test 
different business concepts. Below are research studies conducted on business simulators and 
how they were used to test business ideas.  
2.1 Simulations in Business 
SIMBA is a web-based business simulation for helping professors teach business administration. 
SIMBA stands for simulation for business administration (Borrajo, et al., 2010). There are 
many aspects to SIMBA. The main allure to SIMBA is the simulation’s competition. SIMBA users 
gather in teams and work together to understand how to run a company. focus. Each player in 
the team has a different role in the company. The simulation uses intelligent agents and 
other people as competitive forces against the users.  The teams compete against each other. 
An intelligent agent can operate as a team if there are not enough players. Intelligent agents 
are computer-generated bots that fill in roles when there are not enough human players 
(Borrajo, et al., 2010). Another impressive feature of SIMBA is it can be customized. As stated 
in the article, “SIMBA can be customized to most institutional and training settings, using 
several languages and dialects, currencies and socioeconomic environments upon demand” 
(Borrajo, et al., 2010). There are many benefits to SIMBA. As a tool used for higher education, 
the customization feature is one of the best features for professors. SIMBA uses competition 
to help the students understand general business concepts while they are motivated to make 
the most effective company against the other teams. There are few downfalls to SIMBA. It 
focuses on general business and it does not go into specifics. It requires a lot of set up by the 
instructors for the simulation to work as intended. Overall SIMBA is a great tool, but it is very 
complex.  
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Another simulator focuses on graduate students in an MBA program to assess how well 
students can cooperate to establish a company. The researchers used a simulation provided 
by a company called Looking Glass Incorporated. Packets of business situations are given to 
each team. Every student in the team has a role to play in the company to decide a company 
culture by answering each business situation. There are 14 different organizational cultures 
with each situation to help the student discover what culture is best for the company 
(Barsade & Chatman, 1995). The teams are assessed by their cooperation throughout the 
simulation. The study shows a healthy company culture is generated by good cooperation 
skills. As stated in the article, “…cooperation is fundamental to how people approach 
interpersonal relationships, suggesting that our results may apply to other situations requiring 
interpersonal contact” (Barsade & Chatman, 1995). The benefit of this study is the simulation 
was very accurate because it was professionally made by a company. The main drawback is 
that the simulation must be ordered, and it could be too expensive for professors or smaller 
companies.  Overall, the simulation is very complex and takes a large amount of time to 
complete.  
In the research article named “An Essential Tool for Developing Managerial Competencies to 
Students in Economics”, a study is conducted that focuses on students’ ability to retain the 
information they learn in their classroom and apply it in real-world scenarios. The study 
focused on students in Economics and how they could make effective managerial decisions as 
they work together (Cercel, Paraschiv, & Tartavulea, 2013). The researchers used a 
simulation called Topsim. Topsim is a professional business software that creates a virtual 
company that allows users to interact with it. It is made to be used alongside a college class. 
The benefits of this simulation are it is very flexible and can be easily integrated into a 
classroom environment. The drawbacks of this simulation are that the simulation is expensive 
and it takes several days to complete.   
Some business simulations are used to test different areas of business. Most of the simulations 
used are meant for teams and multiple users. SimBPM is unique because it only requires one 
user. Through this method, the results of the simulation are tailored to that user. SimBPM 
puts the user in a management position and analyzes how they would handle different 
business situations. Overall SimBPM provides a unique experience of how a business simulator 
is used to test managerial skills and styles.   
2.2 Advantages and Disadvantages of Simulations 
Simulations are a version of gamification of real-life situations. Gamification is applying 
aspects of a game to real-life concepts ( de Oliveira Durso, Reginato, & Cornacchione, 2019). 
Below are the advantages and disadvantages of simulations. 
2.2.1 Advantages of Simulations 
The biggest advantage of using simulation is the ability to create realistic situations inside of 
a virtual environment. This way a user could explore possible realistic options through these 
situations. For example, a user could make mistakes in the simulation and be trained to avoid 
that mistake, so they will not make it in real life. In the classroom, a simulation is another 
way to teach students materials in a class so they can retain the information before taking an 
exam.  Simulations have been proven to help people learn and understand several different 
types of real-world concepts. This advantage can override the disadvantages because it is one 
of the best ways to experience real-life situations inside a safe environment.  
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2.2.2 Disadvantages of Simulations 
Simulation can be a very valuable tool, but there are some disadvantages to using 
simulations. One of the biggest disadvantages of simulations is the cost in terms of time and 
money. Many simulations are made by companies and there is a fee to using them. As stated 
earlier, Topsim is a professional business simulation used to teach users by creating a virtual 
company (Cercel, Paraschiv, & Tartavulea, 2013).  Topsim must be ordered and demoed by 
the company. The amount of time to complete the simulation could take days and that could 
increase the price. Price and time discourage the use of simulations like Topsim. SimBPM 
counters this by using free assets so that the simulation could be free to use. Also, the 
scenarios are very brief, and the simulation can be finished within 30 minutes.  
Another disadvantage of simulations is that they are either very customized or standard. If a 
simulation is very customizable then it could be too complex, and people cannot use the 
simulation without help. On the other hand, if the simulation is too standard then it runs the 
risk of not being accurate or collecting sufficient data.   
SimBPM tries to counter this disadvantage by finding a balance between customization and 
standardization. There are 5 standard scenarios in the game that can be customized if the 
simulation is being used by an instructor. More scenarios can be easily added to the 
simulation too. 
 
Chapter 3. SimBPM, The Developed Simulation 
This thesis discusses the development of SimBPM, a simulation that provides a real and 
immersive game that offers an experiential educational experience. SimBPM is a single-player 
business management simulation that uses various NPCs to represent the user’s employees  
SimBPM places the player in a risk-free environment that supports their engagement in an 
authentic experience which contextually demonstrates benefits and consequences of being a 
manager in a company. SimBPM allows interaction through free text where the player would 
have a conversation with the non-playing characters (NPC) in each scenario. SimBPM tracks 
and analyzes the player’s behavior to identify the player’s managerial style. We hope that 
SimBPM would allow the players to be more conscious about their managerial styles.  
 
3.1 Architecture  
The simulation is made in Unity. Unity is a popular game engine used to make video games. 
The reason Unity is chosen for this simulation is that it has plenty of free to use assets that 
brings the simulation. The dialogue system in SimBPM is inspired by Google’s Dialogue Flow. 
Dialogue Flow is an intelligent chatbot created by Google. The system consists of 4 modules: 
user interface, scenario corpus, analysis, and decision making, see Fig.1.  The following 
subsections provide a detailed explanation for each module. 
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3.1.1 User Interface Module 
The user interface module allows the player to interact with the simulation.  The core of this 
module is a chatbot that interacts with the user to allow for an extra layer of realism to each 
scenario. The chatbot allows the user to interact with the characters in the scenario through 
free text in response to the presented setting. For example, Rick is one of the characters in 
the first scenario of the simulation.  Rick will communicate with the player through a 
conversation algorithm created in Unity. The player takes the role of Rick’s manager. The 
player’s response to these situations will help the simulation determine what type of manager 






Fig. 2 Screenshot of SimBPM interface 
Fig. 1 System architecture 
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3.1.2 Scenario Corpus 
The scenario corpus holds all five scenarios the player will interact with throughout the 
simulation. There are five scenarios in the simulation. Each scenario is presented to the 
player in a small textbox then the player will talk to the characters in the situation to lead to 
a solution to the problem. The player’s responses are saved inside of Unity Analytics as a raw 





An example scenario and how it will play out in the simulation is as follows: 
You notice your team member; Rick is not being productive lately. He is starting to turn in 
work late and it is not done correctly. You ask Rick to come by your office and he walks in.  
Rick: Hello boss, you asked to see me? 
Player Response: Hey Rick, I am worried about you. 
Rick: What are you worried about? 
Player: I noticed a drop in your work performance. Is everything ok? 




3.1.3 User Module  
The user module is a critical component of this simulation as it builds a model about the 
user’s performance based on his/her interactions with the different scenarios in the 
simulation. The user model tracks the user’s responses through all five of the scenarios, all of 
their responses are recorded in a text file in Unity Analytics, as shown in Fig. 3 The responses 
are then analyzed by the decision-making module to determine the management style.  
Fig. 2 Scenario Corpus 
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3.1.4 Decision-Making Module  
At the core of the decision-making module is the Bag of Words technique that is used to 
identify the managerial types: transformational or transactional. The Bag of Words technique 
is a natural language model that is used in machine learning (Brownlee, 2019).  Bag of Words 
takes each word in a given sentence and places it in a list.  From there it will remove any 
spaces and special characters and punctuations such as commas and periods. Once it gathers 
all the words it will match the user’s words to a set of words associated with each managerial 
type. For example, if the user replies to a disgruntled employee by wanting to discuss why he 
or she is upset, the program will take each word in the user’s sentence and put it into a list. 
Then it will compare each word in the user’s list to a list of words associated with 
transformational or transactional management. Since the user used the words, ‘discuss’, 
‘why’ and ‘upset’, they are more likely are taking a transformational approach. The 
simulation would tally this response as transformational. After the user answers all the 
scenarios. It will count how many responses were transformational and how many were 
transactional. The managerial type with the most tallies is the one that matches with the 
managerial style of the user. The current list of transformational and transactional words in 
the simulation is created by researching the different managerial styles.  Below is the logic 
used by the Decision-Making Module. A high-level flowchart that shows how the analysis is 
done in the decision-making module is provided in Fig. 4.  
Fig. 3 Unity Analytics collecting user data 
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Once the analysis is done, the algorithm will tally up the total of transformational and 
transactional responses. The decision-making module will send the results back to the user 
interface to be displayed to the user. If the player has more transformational responses than 
transactional, then the simulation will tell the user about how they used the transformational 








Fig. 4 High-level decision making based on the analysis of the player’s responses  
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3.1.5 Example Run 
SimBPM provides an interactive interface where the user can start by registering their name 












Fig. 5 Registration Screen in SimBPM 
Fig. 6 First scenario with an NPC starting a conversation 
with the player 
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SimBPM provides an answer box for the player to use for his interaction with the NPC as 




The NPC continues with the conversation with the player based on the provided scenario as 








Fig. 7 The player uses free text to interact with NPC 
Fig. 8 The NPC continues the conversation with the user  
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The user responds to the NPC with a question that the NPC answers based on the scenario in 
















3.1.6 Additional Key Features of SimBPM 
There are more features in SimBPM; one of the most important features is that the user 
provides open-ended responses. The ability to provide open-ended responses provides the 
user with the opportunity to elaborate on their responses. This gives the user more freedom 
Fig. 9 The conversation unfolds between the player and the NPC  
Fig. 10 SimBPM display’s the player’s management style    
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while giving Unity Analytics more data. As Unity Analytics gets more responses, it can become 
more efficient in differentiating between the two types of managerial styles.  
Another feature of SimBPM is the amount of customization with the simulation. The 
simulation is programmed in a way where the scenarios can be changed and customized. For 
example, if SimBPM is being used in a classroom, the scenarios can be changed by the 
professor before giving it to their students. A professor from another discipline other than 
business management can use the simulation too.  Another application of SimBPM would be 
used in the workplace. A trainer could edit the scenario to the specific business’s needs.   
 
 
Chapter 4: Discussion  
 
Simulations are real and immersive games that offer an experiential educational experience. 
They provide risk-free environments that support the player’s engagement. SimBPM is a 
simulation that provides free text interaction between the player and the simulation to 
identify the managerial style of the player based on their interactions. The core of SimBPM is 
the bag-of-words model that is used to analyze the free text entered by the player to analyze 
their managerial behavior. SimBPM uses 5 real-world scenarios for its interaction with the 
players.  
Due to time constraints and other factors that occurred at the time of writing this thesis, 
SimBPM was tested by 6 players only. The primary results show that most of the participants 
are a mixture of both styles, followed by transactional management style and then 




Overall, the participants enjoyed the simulation and found the scenarios realistic and reflect 
a business environment. The highlights of the survey are that one participant recommended 
the change of the open-ended responses to multiple choice. Another piece of feedback is to 
provide longer scenarios that allow more responses from the user.  In conclusion, SimBPM is a 
simulation that allows an authentic experience to the player that can help them to be more 
aware of their management style. The user can use this knowledge to help them in their 
Fig. 11 Pie chart of Managerial Styles 
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career.  future employees. Overall, SimBPM can be perceived as a useful tool that can be 
used inside the classroom or in training new managers. Future work includes using ConceptNet 
in order to enrich the bag-of-words technique. This should make the system more robust as it 
will not use exact matching only but will also be able to consider synonyms and relations 
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The present study investigated approach-avoidance motives for humor use and their 
association with physical health symptoms linked to childhood trauma exposure and adult 
relationship trauma exposure among military-affiliated people and civilians (N=100). Results 
indicated that approach-avoidance motives for humor use were not associated with study 
variables. However, adult relationship trauma exposure had a significant positive association 
with physical health symptoms among both groups. In addition, childhood trauma exposure 
was significantly positively associated with adult relationship trauma exposure.   
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  Trauma exposure and how a person responds to stimuli are linked to health outcomes 
(Felitti et al., 1998; Merrick et al., 2019; Montgomery et al., 2013; Larsen & Augustine, 2008). 
Approach motives, which are elicited by goal-oriented behavior and rewarding situations, are 
associated with lower stress levels. In contrast, avoidance motives, which are elicited when 
goals lead to potentially adverse outcomes, are associated with health symptoms and higher 
stress levels (Gray, 1990; Larsen & Augustine, 2008). In addition, exposure to childhood 
trauma and adult relationship trauma (i.e., intimate partner violence), is also associated with 
adverse health outcomes (e.g., headaches, chronic disease, and sexually transmitted disease) 
(Felitti et al., 1998; Smith et al., 2018).  Humor, which is commonly linked to health, can be 
used to cope with life stressors (Martin, 1996). Taken together, approach motives for coping 
humor (i.e. humor used to pursue positive emotions associated with solving a problem) and 
avoidance motives for coping for humor (i.e. humor used to avoid negative emotions 
associated with solving a problem) may be critical factors in developing resilience-based 
interventions.  
Military affiliated individuals (i.e., active duty, veteran, spouses/children of members) 
in particular, face unique stressors due to deployments, relocations, and potential trauma 
exposure associated with military service (Gierisch et al., 2013; Oshri et al., 2015). In turn, 
military-affiliated individuals face a higher risk for trauma exposure in the form of intimate 
partner violence when compared to the civilian population (Gierisch et al., 2013). In addition, 
military-affiliated individuals also present with higher rates of childhood trauma exposure 
than the civilian population (i.e., non-military) (Carroll et al., 2017; Sparrow et al., 2018). 
However, few studies have focused on the social-health context of military life and related 
stress and health effects (Oshri et al., 2015), and few studies have explored whether the use 
of different forms of humor to cope with exposure to traumatic events is associated with 
physical health and trauma exposure. Given gaps in the literature, in this study, I am 
assessing the relation between trauma exposure in childhood and adult relationship trauma 
exposure, approach and avoidance motives for humor use, and physical health symptoms. I 
expect that approach motives for humor use will be associated with less trauma exposure and 
physical health symptoms.  
Literature Review 
 
Trauma Exposure and Physical Health 
     Childhood trauma exposure– which includes physical, sexual, and psychological 
abuse as well as general household dysfunction -- can have adverse health effects across the 
lifespan (Felitti et al., 1998; Merrick et al., 2019).  At least 60% of Americans have been 
exposed to at least one type of childhood trauma, and the more exposure people have, the 
more likely they are to develop depression, homelessness, and various chronic diseases 
(Felitti et al., 1998). Children exposed to more than one type of trauma (e.g., both sexual 
and psychological abuse) also face the highest future risk for engaging in risky health 
behaviors (e.g., heavy drinking and smoking), which puts them at an even higher risk for long 
term adverse health outcomes (Felitti et al., 1998; Merrick et al., 2019; Oshri et al., 2015). 
Furthermore, some common physical health symptoms associated with childhood traumas 





include sexually transmitted diseases, obesity, mental health disorders, and chronic illnesses 
(Felitti et al., 1998). 
Studies have also found that survivors of childhood trauma exposure are more likely to 
encounter adult relationship trauma in the form of intimate partner violence (Abajobir et al., 
2017; Alexander, 2014; Gierisch et al., 2013; Smith et al., 2018). Adult relationship trauma 
(i.e. intimate partner violence) occurs whenever one romantic partner physically, 
psychologically, or sexually abuses the other partner (Sparrow et al., 2018). Smith et al. 
(2018) found that, adult relationship trauma (i.e. intimate partner violence), measured by 
sexual violence, stalking, physical violence, psychological aggression, and intimate partner 
violence-related impact (e.g., post-traumatic stress disorder symptoms) among the U.S. 
civilian population 1 in 4 (25.1%) women and 1 in 10 men (10.9%) reported experiencing 
intimate partner violence. Victims of adult relationship trauma were more likely to report 
physical health symptoms such as headaches, chronic pain, insomnia, and irritable bowel 
syndrome (Smith et al., 2018) 
Abajobir et al., (2017) found that young adults experiencing adult relationship trauma  
(n = 3322) 5% had exposure to childhood trauma exposure (i.e., physical abuse, emotional 
abuse, sexual abuse, and neglect). People exposed to physical abuse during childhood were 
1.76 times more likely to experience adult relationship trauma, they were 2.31 times more 
likely to experience adult relationship trauma if they were exposed to sexual abuse, 2.74 
times more likely to experience adult relationship trauma  if they were exposed to neglect, 
and 7.76 times more likely to experience adult relationship trauma if they were exposed to 
emotional abuse (Abajobir et al., 2017). Higher levels of adult relationship trauma are also 
associated with significant health risks (Kimball et al., 2018). For example, victims of adult 
relationship trauma report increased rates of suicidal ideation and health conditions such as 
gastrointestinal diseases, mental illness, and sexually transmitted infections (Kimbal et al., 
2018).   
Moreover, military-affiliated people present with higher rates of both childhood 
trauma exposure and adult relationship trauma when compared to a civilian population 
(Sparrow et al., 2018; Carroll et al., 2017). The population of active duty military members in 
the United States is over 1.3 million and 84 % male and 16% female (Kamarck et al.,2019). Of 
the US population, approximately 600,000 people are spouses of active-duty members 
(Kamarck et al., 2019). Kamarck et al. (2019) found that among active-duty spouses, there 
were 16,912 reported cases of adult relationship trauma. Constant relocations and 
deployments associated with military life serve as added stressors to military-affiliated 
relationships (Gierisch et al., 2013; Oshri et al., 2015). The prevalence of adult relationship 
trauma and childhood trauma combined with stress associated with deployments and 
relocations is linked to relationship dysfunction (Gierisch et al., 2013). Sparrow et al. (2018) 
found the lifetime prevalence of adult relationship trauma (i.e., intimate partner violence) 
among female veterans’ ranges from 25.4% to 85.9% and is 9.5% for males. Likewise, the 
prevalence of adult relationship trauma (i.e., intimate partner violence) for active-duty 
members was 26% (n = 13,278) for females and 31% for males (n = 37, 0425) (Gierisch et al., 
2013). In sum, due to the prevalence of adult relationship trauma and childhood trauma, 
military-affiliated people face an increased risk of experiencing associated physical health 
issues compared to the civilian population.  
     Subsequently, children with military-affiliated parents that have exposure to 
childhood trauma face an increased risk of adult relationship trauma (Oshri et al., 2015). 
Stein et al. (2018), found that 30 to 40 years post-war veteran fathers' post-traumatic stress 
symptoms (PTSS) and global psychiatric distress (GD) was associated with their children’s 
neuroticism. Neuroticism is a personality trait related to negative emotions such as anxiety 





and depression, and it is commonly associated with physical health symptoms (e.g., irritable 
bowel syndrome) (Widiger, & Oltmanns, 2017). In addition, Stein et al. (2018) found that 
children’s neuroticism was also related to their father’s PTSS and GD. Stein et al. (2018) 
findings suggest a link between children and veteran father’s psychopathology. Likewise, 
Dekel & Goldblatt (2008) found that veteran fathers with higher severity of trauma exposure 
during combat were more likely to have children with higher distress levels.  
Montgomery et al. (2013) found that military-affiliated individuals with increased 
exposure to childhood trauma reported higher rates of depression, homelessness, and suicidal 
ideation compared to the civilian population. Moreover, Oshri et al. (2015) found that among 
active-duty military members that reported childhood trauma exposure, members that had 
the protective factor of family function (i.e., absence of dysfunction) reported higher levels 
of resilience in adulthood compared to active duty members that were exposed to family 
dysfunction. In addition, Rice and Liu (2016) found that although there were no significant 
differences in coping strategies among active-duty military members and veterans, among 
active-duty members, resilience was associated with lower levels of self-blame and higher 
levels of positive framing. Likewise, among veterans, resilience was associated with a longer 
service time, higher use of humor, and lower levels of self-blame (Rice & Liu, 2016).  
 
Approach and Avoidance Motives 
The typical way in which a person emotionally responds to stimuli is defined as their 
dispositional affect (Larsen & Augustine, 2008). Dispositional affect is categorized in terms of 
positive and negative affect. Positive affect is defined as an individual's average positive 
emotional state (e.g. level of enthusiasm) (Larsen & Augustine, 2008). In association with 
positive affect, approach motives are elicited when individuals pursue rewarding and exciting 
situations (Larsen & Augustine, 2008). In contrast, a negative affect is defined as an 
individual's average negative emotional state (e.g. level of anger). Avoidance motives, which 
are associated with negative affect, are evoked by avoiding threatening and anxiety inducing 
situations (Larsen & Augustine, 2008). Approach and avoidance motives are associated with 
the neuropsychological systems known as the behavioral activating system (BAS) and 
behavioral inhibition system (BIS), respectively (Gray,1990). The BAS determines approach 
motives because it is activated when people pursue rewarding goals. People with higher BAS 
tend to be extraverted, reward-seeking, and have a more positive affect. In contrast, the BIS 
determines avoidance-based motives because it is activated when goals lead to potentially 
aversive outcomes (Gray, 1990; Larsen & Augustine, 2008). Neurotic people (i.e. people that 
have a high level of avoidance motives) tend to have a higher BIS due to their tendency to 
have avoidance motives and negative affect (Larsen & Augustine, 2008). In addition, Kuiper 
and Harris (2009) found that people higher in negative affect that reported negative attitudes 
towards their illnesses also reported increased physical health symptoms (e.g., headaches, 
sore throat, fever). Taken together, approach and avoidance-based motives significantly 
impact how people respond to the world around them.  
 
Humor used to cope 
Coping is defined as how an individual chooses to manage life adversity (Martin, 1996). 
Some primary strategies of coping are task- and emotion-oriented (Endler, 1997). Task-
oriented coping is characterized by directing goals and attention towards solving a problem. 
Emotion oriented coping aims to minimize the effect of stressful situations through emotional 
reactions (Endler, 1997). Coping humor is the use of different forms of humor to engage in 
either emotion- or problem-oriented coping (Lefcourt et al. 1997; Martin, 1996). When used 





as an emotion-focused coping strategy, humor lessens negative emotions associated with 
aversive situations by reducing adverse emotional reactions (Lefcourt et al., 1997). 
Subsequently, when used as a problem-solving coping strategy, it allows an individual to view 
a stressful situation from a humorous outlook by redirecting their goals.  
Humor used in terms of approach and avoidance motives can impact life outlook and 
physical health (Ford et al., 2014). Ford et al. (2014) found that people that had approach 
motives used more self-enhancing humor and reported more happiness when compared to 
people that had avoidance motives. Moreover, they found that people using more approach 
motives used humor as a self-enhancing technique to adjust to stress, while people who used 
more avoidance motives used humor as a self-defeating technique. In sum, people that used 
more approach motives reported being happier, possibly because they adopted a humorous 
outlook towards stressful situations (Ford et al., 2014). From a resiliency perspective, humor 
can increase positive affect by encouraging a positive reappraisal of a traumatic situation 
(Kuiper, 2012). Furthermore, Kuiper (2012) states that humor can positively influence how 
people cope with traumatic events and stress.  
In addition, humor is commonly associated with better health outcomes when used to 
cope with life stressors (Martin, 2001). Despite this belief, research on the association 
between humor and physical health is conflicting. In a comprehensive literature review, 
Martin (2001) concludes that humor was not significantly associated with reducing the effects 
stress had on physical health. Bennett and Lengacher (2006) found that although a sense of 
humor had an association with self- reported physical health, there were no clear associations 
with predictors of disease. Furthermore, responses about humor use may be invalidated by 
respondents' desire to be seen as humorous rather than reporting their humorous outlooks 
(Bennett & Lengacher, 2006). Likewise, Boyle and Reid (2004) found that among unwell 
people (i.e., with a disease diagnosis), the association between sense of humor and health 
was marginally significant, indicating that humor was not associated with their health 
outcomes. Inconsistent with previous findings, Martin and Ford (2007) reports that humor and 
laughter may be beneficial to physical health concerning higher pain tolerance, better 
immune system performance, and better heart health (i.e., lower blood pressure and a 
reduced risk for heart disease). Likewise, in an earlier study Fry (1994) measured humor in 
terms of laughter and found that it was associated with health benefits. In sum, assessing 
humor poses difficulty due to inconsistent findings. Thus in this study, I will be assessing the 
relation between approach motives for humor use (i.e. humor used to pursue positive 
emotions associated with solving a problem), avoidance motives for humor use (i.e. humor 
used to avoid negative emotions associated with solving a problem), physical health 
symptoms, childhood trauma exposure, and adult relationship trauma exposure.  
 
Study Overview and Hypothesis 
In this study, I predicted approach-avoidance motives for coping humor would be 
associated with physical health symptoms and trauma exposure. Exposure to childhood 
trauma and adult relationship trauma is associated with a higher risk of adverse health 
outcomes (Felitti et al., 1998; Smith et al., 2018).  In addition, Ford et al. (2014) found that 
approach motives for humor were associated with self-enhancement and stress adjustment, 
while avoidance motives for using humor was associated with self-defeat.  Moreover, military-
affiliated people face higher risks of trauma exposure (Carroll et al., 2017; Sparrow et al., 
2018). I tested the following hypotheses to examine the links between trauma exposure, 
approach-avoidance motives for coping humor, physical health, and military affiliation.  
 





Hypothesis 1 (H1):  More use of avoidance motives for coping humor would be 
associated with more physical health symptoms. 
 
Hypothesis 2 (H2): More use of approach motives for coping humor would be associated 
with less physical health symptoms. 
 
Hypothesis 3 (H3): Military-affiliated people would have higher rates of trauma 
exposure than the civilian population. 
 
Hypothesis (H4): Military affiliated people would have higher rates of physical health 
symptoms than the civilian population 
 
 
Materials and Methods 
 
Participants 
The data for the current study was collected as part of an online study comparing 
social determinants of health in military and civilian populations. Participants (N = 100) were 
recruited through the University’s research subject pool (SONA Research Participation 
System), class, and email announcements, and printed flyers that were posted on bulletin 
boards around campus. Compensation was either one research credit toward the University’s 
psychology subject pool or entry into a raffle drawing to win a $25.00 gift card of their choice 
to Amazon, Walmart, or Publix. All participants were single (i.e., not currently in a romantic 
relationship lasting at least two weeks), and 65 of them had experienced a previous romantic 
relationship lasting at least two weeks while 31 of them did not. There were 64 males, and 36 
females, White/Caucasian American (53%) or Black/African American (33%), Asian/Pacific 
Islander (6%), Native American/Alaskan Native (2%), Biracial (4%), Multiracial (1%) and 13.0% 
were of Hispanic descent. There were 65 civilian participants, 29 military-affiliated through 
parent service, and 6 active-duty members. Military affiliated people through parent service 
and active-duty members were combined to create a military-affiliated variable (n= 35). 
Participants were, on average, 19.71 years old (SD = 2.46, ages ranged from 18 to 30 years 
old) and had an average GPA of 3.17 (SD = .71).  
 
Measures 
Childhood Trauma.  
Childhood trauma exposure was assessed using the Adverse Childhood Experience Scale 
(ACES; Felitti et al., 1998). This scale assessed an individual's exposure to trauma during 
childhood.  The scale is composed of k = 10 items assessing different forms of adverse 
childhood experiences, including abuse (psychological: k = 2 items; e.g., “Did a parent or 
other adult in the household often or very often swear at, insult, or put you down?”; physical: 
k = 2 items; e.g., “Did a parent or other adult in the household often or very often push, 
grab, shove, or slap you?”; sexual: k = 4 items; e.g., “Did an adult or person at least 5 years 
older ever touch or fondle you in a sexual way?”) and household dysfunction (mental illness: k 
= 2  items; e.g., “Was a household member depressed or mentally ill?”; substance abuse: k = 
2 items; e.g., “Live with anyone who was a problem drinker or alcoholic?” ; mother treated 
violently; k = 4 items; e.g., “Was your mother (or stepmother) sometimes, often, or very 





often pushed, grabbed, slapped, or had something thrown at her?” ; criminal behavior in 
household; k = 1 item; e.g., “Did a household member go to prison?”).  
 The ACES scale exhibited adequate reliability (Cronbach’s α = .79). Murphy et al. 
(2014) found a similar reliability estimate (Cronbach’s α = .88). The response scale for all 
questions were binary (1 = yes; 0 = no). Higher ACES score indicates a greater risk for future 
adverse health effects (Felitti et al., 1998).  To score the scale, I combined items across the 
different categories of abuse to compute an overall sum score for each participant that 
represented their overall experience of childhood trauma. Original ACE scores ranged from 0 
to 10 but showed low variability with most participants having no (0) to low (2) exposure to 
childhood trauma. Among military-affiliated people the mean ACE score was 2.5 (SD = 2.8) 
and 1.9 (SD = 2.3) among civilian people.  To account for the low variability, I followed 
previous procedures and dichotomized the scores by categorizing participants into two groups 
based on their ACES scores: Low Childhood Trauma (ACES score of 0-2) and Moderate 
Childhood Trauma (ACES score that was 3 or higher) (Cheong et al., 201; Grusnick et al., 
2020). Among military-affiliated people, 51.4% were exposed to low trauma, and 48.6 % were 
exposed to moderate trauma. Among civilian people, 58.5% were exposed to low trauma, and 
41.5% were exposed to moderate trauma. Please refer to appendixes A and E for more 
information about ACES scores before the median split. Furthermore, please refer to 
appendixes C and G for more information about ACES scores after the median split. 
 
Adult Relationship Trauma.  
Adult relationship trauma exposure was assessed as the frequency with which a person 
has been a victim of interpersonal violence (IPV) in a romantic relationship during adulthood. 
The Severity of Violence Against Men/Women Scale (SVAWS/SVAMS) (Marshall, 1992a, 1992b) 
was used to measure adult relationship trauma. The 8-item scale assesses different forms of 
violence, such as threat-symbolic violence (e.g., How often did they hit or kick a wall, door or 
furniture) and threats of mild violence (e.g., How often did they shake a finger at you). The 
scale indicated adequate reliability (Cronbach’s α = .93), similar to Marshall’s (1992a, 1992b) 
study Cronbach’s α .89 - .96.  
To score the scale, I combined items across the different categories of violence to 
compute an overall sum score for each participant that represented their overall exposure to 
adult relationship trauma. Among military-affiliated people, the mean IPV score was 6.11 (SD 
= 7.9) and 3.56 (SD = 4.3) among civilian people. Initial scores ranged from 0 to 19, but 
similar to ACE showed low variability, with most participants having no (0) to low (2) exposure 
to the experiences measured by the scale. To account for low variability, items were changed 
from a 1-6 point scale to only 0 (never) versus 1(ever).  I followed a similar procedure by 
Alsakerv et al. (2012) in which variable scores were dichotomized through the use of a median 
split to examine the data in terms of low trauma and moderate trauma. Dichotomizing the 
scores produced two groups of participants based on their IPV scores: Low Adult Relationship 
Trauma (score of 0-2) and Moderate Adult Relationship Trauma (score 3 or more). Analyses 
indicated that among civilian people, 63.1% of them were exposed to low adult relationship 
trauma, and 35.4% were exposed to moderate adult relationship trauma. Among military-
affiliated people, 42.9% of them were exposed to low adult relationship trauma, and 57.1% of 
them were exposed to moderate adult relationship trauma. Please refer to appendixes B and 
F for more information about IPV scores prior to median split. Furthermore, please refer to 









Coping Humor.   
Approach and avoidance motives for coping humor were each assessed using a 
modified version of the Coping Humor Scale (CHS; Martin, 1996). The original scale is 
composed of k = 7 items that assess the use of humor to cope with daily stressors and has 
been widely used in research examining health outcomes and life wellbeing (Chen & Martin, 
2007; Kuiper & Harris, 2009). Internal consistency measures for the scale resulted inadequate 
internal consistency Cronbach’s α = .65 (Chen & Martin, 2007).  In the current study, I added 
the suffix “to feel better” to each of the 7 CHS items to assess Approach-motives for Coping 
Humor (e.g., “I often lose my sense of humor when I am having problems to feel better”). I 
also added the suffix “to avoid getting hurt” to each of the seven CHS items to assess 
Avoidance-motives for Coping Humor (e.g., “I often lose my sense of humor when I am having 
problems to avoid getting hurt). Thus, participants rated 14 total coping humor items, where 
7 items assessed approach motives, and 7 items assessed avoidance motives. All items were 
rated on 4-point scales (1 = strongly disagree, 4 = strongly agree). Mean scale scores were 
computed to represent participants’ typical use of coping humor for approach-based goals 
and typical use of coping humor for avoidance-based goals. The mean scores for approach-
based motives among military-affiliated people (M = 2.0, SD = .43) were similar to civilian 
people (M = 2.0, SD = .54). In addition, the mean scores for avoidance-based motives among 
military-affiliated people (M = 2.13, SD = .54) and civilians (M = 2.0, SD = .54) were not 
statistically significant. The subscales indicated adequate reliability (Cronbach’s α = .66) for 
approach motives for coping humor and (Cronbach’s α = .71) for avoidance motives for coping 
humor.  
 
Physical Health Symptoms. 
 Physical health outcomes were assessed using The Hopkins Symptom Checklist 
(Derogatis, 1974). This scale assesses how often respondents experienced 18 physical health 
symptoms in the past month, such as headaches, soreness, and pains in the heart or chest. 
This scale is commonly used for exploring the self-reported physical health symptoms in 
everyday life due to its association with future health outcomes (Ashaba et al., 2017; Berzins 
et al., 2018; Davis et al., 2016). Items were rated on a 6-point scale (1 = none at all; 2 = a 
little; 4 = a moderate amount; 5 = a lot; 6 = very much) and averaged to create an overall 
score indicating the participant's experience of physical health problems. Mean scores on the 
scale were similar among military-affiliated people (M = 1.8, SD = .68) and among civilians (M 
= 1.8, SD= .63). The scale had adequate reliability (Cronbach’s α= .91).  Previous studies using 
the scale also indicated a range of adequate reliability (Cronbach’s α = .73 - .86) (Oosthuizen 




Data for this cross-sectional study was part of a more extensive study examining 
factors contributing to relationship dynamics and overall health of military-affiliated people 
and civilians.   The data was collected via an online survey using Qualtrics: Online Survey 
Software in which participants reported eligibility screening measures, a demographic 
questionnaire, scales measuring physical and mental health, relationship attachment and 
functioning, and personality traits. Within the overall study, there were 18 questionnaires. 
Measures for the present study were completed after participants provided informed consent, 
demographic information, and military-affiliation. Participants then completed the Adverse 
Childhood Experiences Scale, The Hopkins Symptom Checklist, The Severity of Violence 
Against Men/Women Scale, and other study measures, which was followed by a debriefing 





statement. The average participant duration was 20 minutes and 23 seconds. All procedures 




Data Analysis Plan 
Preliminary examinations of the data were conducted to assess the usefulness of the 
approach and avoidance motives for coping humor due to modifications made to the coping 
humor scale. Pearson correlations between the primary variables, as shown in Table 1, 
indicated that the approach and avoidance motives for coping humor scales were not 
significantly associated with the other variables in the model.  
Furthermore, prior to dichotomizing, data were non-normally distributed. The IPV 
scale was non-normally distributed with skewness of 3.32 (SE = 0.24) and kurtosis of 16.3 (SE 
= 0.48). The ACES scale was also non-normally distributed with skewness of 1.21 (SE = 0.24) 
and kurtosis of 0.81 (SE = 0.48). After dichotomizing, IPV was normally distributed with 
skewness of 0.245 (SE = 0.24) and a kurtosis of -1.98 (SE = 0.48). ACES was normally 
distributed with skewness of 0.27 (SE = 0.24) and a kurtosis of -1.97 (SE = 0.48).  Levene’s 
Test for homogeneity of variance was also conducted to assess variances in score distribution 
between military-affiliated people and civilians for approach-avoidance motives for humor 
use and physical health symptoms. Results indicated no statistically significant variance in 
scores between military-affiliated people and civilians for approach motives for humor use (F 
= 2.79, p = .098), avoidance motives for humor use (F = 0.02, p = .877) and physical health 
symptoms (F = 0 .02,  p = .896).   
Data were also examined for possible inattentive participants. One person who was 
more than 3 standard deviations above the mean on both physical health symptoms and use of 
approach motives for coping humor was identified as an outlier. All outliers1. were excluded 
from the data set to reduce the impact of participants possibly inflating the variability of that 
data.   
 
Analyses 
In my analysis, I tested whether fewer levels of trauma exposure would be associated 
with less physical health symptoms. H1 stated that more use of avoidance motives for coping 
humor would be associated with more physical health symptoms. H2 stated that more use of 
approach motives for coping humor would be associated with less physical health symptoms 
H3 stated that military-affiliated people would have higher rates of trauma exposure and 
have higher physical health symptoms than the civilian population (H4).   
                                                          
1Within the present study, outliers were participants that failed attention checks (i.e., items used to 
screen for low participant effort), self-reported low accuracy to questionnaire items at the end of the 
survey, and taking 3 standard deviations longer than the average participant to complete the study). 
Participant self-reported accuracy was measured using a sliding scale 0 (not accurate at all) - 100% 
(extremely accurate). Extremely low accuracy was indicated by a score that was below 50% on the 
sliding scale. Inattentive participants were indicated by Z scores that were more than 3 standard 
deviations above the mean. The following outliers were also removed: 1 person who self-reported 
extremely low accuracy and missed all attention checks, 3 people who took longer than average to 
complete the study, 1 person who self-reported extremely low accuracy. 





 As indicated by Table 1, a correlation analysis was conducted to assess the relation 
between approach-avoidance motives for coping humor, physical health symptoms, and 
trauma exposure. There was a significant positive association between adult relationship 
trauma exposure and physical health symptoms (r(100) = .23, p = .024). In addition childhood 
trauma exposure was also associated with adult relationship trauma exposure(r(100) = .20, p 
= .047).  All other correlations were not significant. To further assess the relation between 
physical health symptoms and trauma exposure, an exploratory independent samples t-test 
was conducted to examine group mean differences between the military-affiliated and 
civilian samples on their humor and physical health variable scores. As indicated by Table 2, 
results indicated no statistically significant differences between the two groups in terms of 
the use of approach motives for coping humor, avoidance motives for coping humor, and 
physical health symptoms.  
Discussion 
 
The goal of this study was to examine the association between approach-avoidance 
motives for coping humor, physical health symptoms, trauma exposure in childhood, and 
adult relationship trauma. Due to small sample size and statistically insignificant correlations 
of approach-avoidance motives for humor and study variables, t-tests, and correlational 
analysis were conducted. Results indicated that both approach and avoidance motives for 
coping humor were not significantly associated with physical health symptoms, childhood 
trauma exposure, and adult relationship trauma. However, correlational testing indicated 
that adult relationship trauma exposure had a significant positive association with physical 
health symptoms.  
A unique finding of the study was that higher levels of adult relationship trauma 
exposure were associated with physical health symptoms. Consistent with Smith et al. (2018) 
findings, exposure to adult relationship trauma in the form of IPV is associated with physical 
health symptoms. Similarly, adult relationship trauma exposure is also associated with health 
conditions such as chronic pain (Evanson, 2006; Kimbal et al., 2018). The present research 
demonstrated that regardless of military affiliation, exposure to adult relationship trauma 
was associated with physical health symptoms. The association between adult relationship 
trauma exposure and physical health symptoms indicates further need to assess resilience-
based interventions that could reduce the impact of physical health symptoms associated with 
adult relationship trauma exposure. Furthermore, I did not find evidence to suggest that 
exposure to childhood trauma was not associated with physical health symptoms. Felitti et 
al., (1998) found that childhood trauma exposure was linked to adverse health effects (e.g. 
chronic disease) in adulthood indicating further studies to examine factors associated with 
childhood trauma exposure and physical health. 
In addition, I did not find evidence indicating a significant statistical association 
between approach-avoidance coping humor motives and study variables. In contrast, Ford, 
McCreighta, and Richardson (2014) findings showed approach-avoidance motives for humor 
use were significantly associated with stress levels. Moreover, approach motives for humor 
use were associated with lower stress levels. However, findings were consistent with Boyle 
and Reid (2004), which indicated statistically insignificant associations between humor and 
health outcomes among unwell people. Furthermore, findings indicate a need to assess how 
the relation between motives for using humor to cope and physical health symptoms may be 
mediated by humor style.  





The present research also indicated no statistically significant differences in physical 
health symptoms among military-affiliated people and civilians. Previous studies indicated 
military-affiliated people have a higher risk for physical health symptoms due to stressors 
associated with military life (Gierisch et al., 2013; Oshri et al., 2015). In addition, previous 
research indicated that military-affiliated people also present with a higher prevalence of 
adult relationship trauma (Gierisch et al., 2013; Sparrow et al.,2018). The high prevalence 
rate of adult relationship trauma among military affiliated people could be further studied to 
assess possible factors associated with military life that influence trauma exposure.  
 
Implications  
Implications of this research could contribute to the literature on the influence of 
adult relationship trauma exposure on health outcomes. Findings may be informative in 
contributing to further development of programs for individuals at risk of adult relationship 
trauma exposure. Results further provide new information about trauma exposure levels 
among military affiliated people and civilians and could contribute to research by indicating a 
need to assess unique factors that contribute to military health and civilian health associated 
with trauma exposure.   
 
Strengths  
One strength of this study was that it contributed to growing research about physical 
health and adult relationship trauma exposure. In this study, adult relationship trauma 
exposure and physical health were significantly positively associated, indicating that people 
who were exposed to IPV had a higher chance of experiencing physical health symptoms. 
Despite statistically insignificant associations with study variables, the approach-avoidance 
coping humor scales adds to a growing body of research about humor due to their statistically 
insignificant associations with study variables indicating a need for further analysis of 
approach-avoidance motives for coping humor. Similar to previous studies, humor was not a 
significant predictor of health outcomes indicating a need for further studies assessing humor 
and related constructs (Bennett & Lengacher, 2006; Martin, 2001). 
 
Limitations  
One limitation of this study was that approach and avoidance motives for coping 
humor were closely associated, indicating that study variables were assessing the same 
underlying construct. Furthermore, approach-avoidance motives for coping humor were not 
associated with any predictor variables. Findings indicate that participants could have been 
unaware of the difference between their approach-avoidance motives for using coping humor, 
what their motives for using coping humor were, or the difference between their motives for 
using coping humor. Future studies would benefit from the development of more approach 
and avoidance motives for using coping humor. Another limitation of this study was that 
despite using many different methods of recruitment (i.e., flyers, reaching out to military 
instructors, and making course announcements), the sample of military-affiliated individuals 
was not equal in number to the civilian sample.  Future studies would benefit from expanding 
recruitment procedures by using crowdsourcing resources such as Amazon Mechanical Turk to 












The present study contributes to existing research about adult relationship trauma 
exposure and physical health symptoms. Results indicated that adult relationship trauma 
exposure was associated with physical health symptoms. Findings can be further used to 
assess protective factors that can reduce the aversive impact of adult relationship trauma 
exposure.  
The present study also showed that military-affiliated individuals were about equally likely to 
experience similar rates of childhood trauma exposure compared to civilians. Findings also 
indicated a significant positive association between adult relationship trauma exposure and 
childhood trauma exposure. In addition, approach-avoidance motives for humor use were not 
associated with study variables, indicating the need for additional studies to assess approach-
avoidance motives for humor use. Overall, the present study demonstrates a link between 
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Zero-Order Correlations for Study Variables (N = 100) 
Variable 1 2 3 4 5 
1. Childhood Trauma Exposure (.7
9) 
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Notes. M is mean. SD is standard deviation. Internal consistency reliability (Cronbach’s alpha) 
is in the diagonals.  
* is p < .05. ** is p < .01. *** is p < .001. 
 
                         
 
 
      
 
 






Results of Independent-Samples t-Test examining mean differences  
Variable Military 
Affiliated   
   Civilian                    t(df) p 95% 
C.I. 
(n = 35)    (n = 
65) 
M (SD)  M (SD)       
Avoidance motives for coping 
humor 







Approach motives for coping 
humor 














Note. There were no statistically significant differences between the two groups in terms of 
the use of approach motives for coping humor, avoidance motives for coping humor, and 












Bar graph of summed ACES scores for civilian respondents before median spilt 
 
Note. Prior to the median split, civilian respondents (n = 65) had a mean score of 1.94 (SD = 

















Bar graph of summed IPV events for civilians before median split 
 
Note. Prior to a median split, the mean score for IPV events among civilian respondents (n = 

















Bar graph of summed ACES scores for civilian respondents with median split 
 
Note. After the median split, the mean ACE score was .42 (SD = .49) among civilian 
respondents (n = 65). Furthermore, 38 civilian respondents had exposure to low trauma (ACES 

















Bar graph of summed IPV scores for civilian respondents with median split 
 
Note. After the median split, the mean IPV score was .36 (SD = .48) among civilian 
respondents (n = 65). Furthermore, 41 civilian respondents had exposure to low trauma (ACES 
















Bar graph of summed ACE scores for military-affiliated respondents before median split 
 
Note. Prior to the median split, military-affiliated respondents (n = 35) had a mean score of 

















Bar graph of summed IPV scores for military-affiliated respondents before median split 
 
Note. Prior to a median split, the mean score for IPV events among military-affiliated 

















Bar graph of summed ACES scores for military-affiliated respondents with median split 
 
Note. After the median split, the mean ACES score was .49 (SD = .51) among military 
affiliated respondents (n = 35). Furthermore, 18 military-affiliated respondents had exposure 
to low trauma (ACES score of 0-2), and 17 (ACES score that was 3 or higher) had exposure to 















Bar graph of summed IPV scores for military affiliated respondents with median split 
 
Note. After the median split, the mean IPV score was .57 (SD = .502) among military-affiliated 
respondents (n = 35). Furthermore, 15 military-affiliated respondents had exposure to low 
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High school is a great place to start acting and learn about theatre, but it can also be 
a place where actors develop substandard practices. Nevertheless, there are several acting 
methods that can be used to combat these habits. By delivering videos that focus on these 
techniques and are tailored to both young and seasoned actors, actors can obtain a better 
understanding of acting and can be more well-equipped as they approach their work. In order 
to create these videos, research into the different acting methods and their respective 
creators was conducted. The information gained from this inquiry was then utilized to 
synthesize video scripts. The videos consist of descriptions of the different techniques and 
demonstrations of various exercises from those methodologies. Once the videos were shot, 
Final Cut Pro editing software was used to organize and edit the clips. After the videos were 
completed, they were then uploaded to YouTube so that audiences could access them. Actors 
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I first became interested in theatre when I was in high school, and, during my first two 
years, I gained a better understanding of this art form. However, while my teachers helped 
me to grow in some ways, they also, unintentionally, helped foster substandard practices in 
me, such as over-acting and pushing for a result. To this day, I deal with many of these 
ineffectual tendencies, and they sometimes get in the way of my work.  
I believe that if I had learned the lessons I have been taught during the past several 
years in college, I would have benefitted greatly as an actor. I also would have had a better 
acting experience when I first entered the theatre department in college. When I first 
entered college, I had to unlearn what I had learned in high school. During my first year, I 
struggled immensely to figure out what acting was all about. I still do not fully understand 
this mysterious craft, but I do not believe anyone really does. Nevertheless, over the past 
several years, I have gained more knowledge about this art form, and I want to help others in 
their pursuit of acting by sharing this information. 
Due to my experience, I desire to help others grow as artists. I do not want anyone 
else to have to go through the process of unlearning what they have learned as I did. I want 
other students to learn the right lessons from the outset so that they can begin growing from 
the beginning. As a result, I have a desire to teach students the acting lessons that I have 
learned in college so that they can apply them to their craft. Through this project, I plan to 
teach students, both young and old, by creating videos that focus on these acting lessons. The 
goal of these videos is to have an impact on these students’ acting choices and lives. Not only 
could these videos help students, but they could also benefit teachers and budding actors. 
One possible avenue for these videos is that they could be used as a supplement to and be 
integrated into a theatre teacher’s own lessons. Teachers could use the techniques outlined 
in the videos to help students grow and sharpen their skills. As a result, student actors could 
obtain a better understanding of acting. 
Another reason why I want to undertake this project is that it will benefit me and help 
me grow as an actor. For years, I have wanted to learn about and study as many of the 
different acting techniques as I can. As an actor, it is important that one has a variety of 
“tools” in his or her toolbox that can be utilized whenever they are needed. These “tools” 
could vary from different vocal techniques to bodily movements to exercises that utilize one’s 
imagination. Actors need to find what works best for them, and one of the most effective 
ways to do that is to learn as many methods as one can. Then the actor can choose which 
elements of each technique work best for him or her and synthesize an acting method that is 
personally effective for him or her. By utilizing the knowledge that I will gain from this 
project, I will be able to expand my horizons as an actor. Furthermore, I will lay the 
foundation for my future career as I take more acting classes that focus on the teachings of 
these other schools of acting.   
This project is centered on the creation of content focused on different acting lessons 
that I have learned over the past several years. Once the content was compiled and scripted, 
videos covering the information were shot, edited and posted on YouTube so that audiences 
around the world would have access to them. The target audience for this project is people 
who are interested in theatre and acting but have never attempted to do it. However, even 
though the target audience is students with little acting experience, it might also benefit 
more experienced actors or teachers who may want to use it as an additional resource for 
 
 





their classes. Eight videos were created for this project. The exact runtime of these videos 
varied between three and six minutes.  
The content of these videos varied as each one focused on different techniques. For 
instance, one video highlights some of the work of Michael Chekhov while another video 
focused on Arthur Lessac’s teachings. Several general rules that typically apply to all forms of 
acting, such as having a point of view and having an objective, are also presented in the 
videos.  
Moreover, the goal of this project is to create content that promotes active learning. 
These videos are as concise as possible in order to prevent viewers from experiencing 
boredom. As researchers Fallis and Optotow (2003) explain, “for students, boring connotes a 
one-way, top-down, unengaged relationship with a teacher” (p. 108). In order to avoid 
creating this negative relationship and ensure that the material presented is both interesting 
and comprehensible, a hands-on approach was adopted. Lessons that are “more hands-on [in] 
nature” allow learners to more “fully comprehend the complexity of a new subject” (Mann & 
Robinson, 2009, p. 245). Audiences are able to view the various techniques and then apply 
them. Likewise, these videos are designed to facilitate collaborative learning between 
viewers as certain techniques require the use of a partner.  
Prior to creating content for these videos, research was conducted into the different 
acting techniques and methods of several celebrated actors, including Constantin Stanislavski, 
Michael Chekhov, Sanford Meisner and Arthur Lessac. Background research into the history of 
these artists was also performed. The videos included a brief history of these actors and 
provided an overview of the acting methods themselves, focusing on the key points of each 
one. As these elements were highlighted, they were followed by demonstrations of how they 
can be implemented into an actor’s work. These demonstrations consisted of actors 
performing exercises that illustrated each concept. 
Due to the fact that this project covers a wide spectrum of teachings, these videos did 
not dive into the deep details of each method. As mentioned earlier, these videos are 
designed for both student actors and those who are interested in but have not pursued acting. 
Furthermore, in order to become more well-versed in any given acting method, it is necessary 
for an individual to pursue training in a studio. Therefore, these videos serve as an 
introduction, outlining the basic concepts of each method and instilling the core ideas in the 
novice actor, rather than an all-encompassing training regimen. 
The use of scholarly articles and other online articles was employed for this project. 
Several primary sources that describe these acting techniques were also utilized in this 
project. For example, Michael Chekhov wrote On the Technique of Acting and Arthur Lessac 
wrote The Use and Training of the Human Voice: A Bio-Dynamic Approach to Vocal Life. 
These books, along with others, were examined and informed the content of the videos. 
After the research was conducted, a report describing the findings and comparing the 
different methods to one another was synthesized. Scripts for the videos were then written 
and a YouTube channel was created. Each video focused on the exercises from one of the 
aforementioned techniques. Nevertheless, all of the techniques spanned multiple videos due 
to the nature of the content. Different software programs, such as Final Cut Pro and 
Photoshop, were then utilized to compile and edit the videos. After they are completed, 
these videos were uploaded to YouTube. Now that the videos are uploaded, they can serve as 













Constantin Stanislavski was a Russian actor, director and producer. He was born on 
January 17, 1863, in Moscow, Russia. From a young age, he began performing in the Alekseyev 
Circle which was a dramatic group that his family helped to organize. During this time, he 
dedicated all of his efforts to becoming a better actor by working on his diction, body 
movement and speech (Moore, 2019, “Early Influences”). As he continued to grow as an actor, 
he performed in other theatre companies, and, in 1891, he staged his own production of Leo 
Tolstoy’s The Fruits of Enlightenment.  
 It was during this time that he caught the eye of director and writer Vladimir 
Nemirovich-Danchenko. Stanislavski and Nemirovich-Danchenko later formed a partnership 
and co-founded the Moscow Art Theatre where they staged multiple shows. One of the 
defining characteristics of the Moscow Art Theatre was Stanislavski’s and Nemirovich-
Danchenko’s focus on “the ensemble and the subordination of each individual actor to the 
whole” and the subordination of “the director’s and actors’ interpretations to the dramatist’s 
intent” (Moore, 2019, “Early Influences,” para. 6). Stanislavski believed it was necessary for 
actors to identify and internally connect with their characters; however, they still needed to 
remain separate from their role so that they could subjugate it to the needs of the script. 
 Throughout the years, Stanislavski and Nemirovich-Danchenko presented countless 
productions at the Moscow Art Theatre. By staging different productions at this theatre, 
Stanislavski was able to observe actors and develop a workable technique. After watching the 
actors perform onstage, Stanislavski grew dissatisfied with “the mere external behaviour [sic] 
of the actors” and, consequently “turned sharply from the purely external approach to the 
purely psychological” (Moore, 2019, “Early Influences,” para. 4). It was around this time that 
Stanislavski began developing his own Method—a process that would last for the next 40 
years. Through his Method, he sought to combat the highly stylized and artificial theatrical 
conventions present during the late 19th century by focusing on the recreation of truthful 
emotions during each performance (Moore, 2019, “Early Influences”). To this end, he 
conducted various experiments with different approaches. He eventually concluded that 
actors could use their own past emotions to create the emotional life called for in a given 
role—a technique he termed, emotional (or affective) memory. “Affective memory is the 
reliving of a past experience—with the accompanying positive or negative response—triggered 
by an analogous experience in the present” (Chaillet, 2017, “Stanislavsky’s Contribution,” 
para. 5). In other words, by recalling their own past experiences in which they felt emotions 
similar to those felt by their character, actors could then apply those feelings to their given 
role. These emotions could stem from both positive and negative experiences.  
 However, over time, Stanislavski grew dissatisfied with the results produced from this 
approach and began to search for other means to access the actor’s emotions. As Stanislavski 
continued to develop his Method, it slowly grew into what many critics would call, his 
“System.” Critics “generally refer to the more complete tradition of Stanislavski’s thought 
and work as the “System” which includes “his embrace of the ‘method of physical action’” 
(Chaillet, 2017, “Stanislavsky’s Contribution,” para. 9). The method of physical action is a 
technique that “taught emotional creativity” and “encouraged actors to feel physically and 
psychologically the emotions of the characters that they portrayed at any given moment” 
(Moore, 2019, “Early Influences,” para. 10). This approach contrasted sharply with his earlier 
idea of emotional memory and forced actors to use their body rather than their head to 
access emotions. Stanislavski believed that there was a mental component to action and a 
 
 





physical ingredient to thought; by focusing on the physical aspects of a role, an actor would, 
inevitably, become more familiar with a character’s reasoning (Chaillet, 2017, “Stanislavsky’s 
Contribution”). By performing his action, actors could then find ways to justify their actions. 
 In his later years, Stanislavski focused on directing and teaching directors and actors.  
During his career, he taught several famous actors, such as Michael Chekhov and Stella Adler, 
who both later created their own acting techniques. Stanislavski’s method also heavily 
influenced American actor and teacher Lee Strasberg. Strasberg and other teachers in the 
United States, such as Sanford Meisner, used Stanislavski’s teachings as a basis for their own 
methods. Like Stanislavski, these instructors taught numerous prominent actors, and it is 
through the film work of these actors, such as Rod Steiger, Geraldine Page and Marlon 
Brando, that Stanislavski’s method gained notoriety in the United States (Chaillet, 2017, 
“Stanislavsky’s Contribution”). 
 Stanislavski died on August 7, 1938, in Moscow. However, before he died, Stanislavski 
wrote several books on acting, including An Actor Prepares, Building a Character and 
Creating a Role. In these books, he outlined the training process of his method which, among 
other things, focuses on expanding an actor’s imagination, developing an actor’s body and 
voice and creating a character. These books have become some of the most important 
resources in the theatre world today and have had a lasting impact on acting. They are a 
defining part of Stanislavski’s legacy. His impact on theatre and acting continues to be seen in 
other acting techniques and training programs. 
 
Michael Chekhov 
 Michael Chekhov was a Russian-American actor, director and teacher. He was born on 
August 29, 1891, in St. Petersburg, Russia. He was the nephew of the renowned playwright 
Anton Chekhov whose plays were staged by the Moscow Art Theatre. For years, Michael 
Chekhov studied under Stanislavski and became his prized student. Chekhov “had a great 
talent for characterization and was a keen observer of the creative process” (Michael 
Chekhov History, n.d., para. 1). Chekhov eventually became the head of the second Moscow 
Art Theatre Studio. However, he was later forced into exile due to the fact that the 
Communist regime did not approve of his acting methods which had, in some ways, diverged 
from Stanislavski’s. Consequently, Chekhov worked and travelled throughout Europe during 
the 1920s and 1930s. He eventually settled in England where he was given a studio and was 
allowed to further explore his ideas. This studio became known as the Chekhov Theatre 
Studio, and it is here where he laid the groundwork for his technique (Michael Chekhov 
History, n.d.). Nevertheless, due to World War II, he was forced to move to the United States 
in 1939. While in the United States, he taught actors in both Hollywood and New York. In 
Hollywood, he acted in several films and worked as an acting coach. During his teaching 
career, he taught a variety of prominent actors, including Clint Eastwood, Ingrid Bergman, 
Gregory Peck and Marilyn Monroe among many others.   
 Chekhov’s approach to acting is psychophysical, meaning it incorporates and affects 
both the body and the mind. His exercises concentrate on moving and speaking with a 
heightened awareness of the inner life which helps to bridge the gap between the body and 
the soul. As a whole, the Chekhov technique focuses on enlivening one’s inner life 
(Caracciolo, 2008). Chekhov established “an approach to acting that affords the actor access 
to resources within himself—feelings, will impulses, character choices—that are based not 
merely in personal experience as they are in ‘Method’ training, but on the actor's imagination 
and physical life” (Michael Chekhov History, n.d., para. 3). While he agreed with Stanislavski 
 
 





in some respects, he fundamentally disagreed with his use of affective memory. His mentor 
“saw truth as wed to raw emotional realism grounded in the personal,” but Chekhov 
“believed the actor’s body and voice served as doorways leading into the realm of pure 
imagination and the coming into being of new creations” (Caracciolo, 2008, p. 9). Chekhov 
believed that the key to emotional life was through the actor’s imagination as it was beyond 
both their idle fantasies and their personal memories. Chekhov believed that by practicing 
exercises in creative movement, concentration and imagination, the actor would be able to 
more easily access his or her imagination.  
 One of the key components of Chekhov’s technique is the Archetypal Gestures. An 
Archetypal Gesture is “the largest possible gesture of a primal intention” (Herrera, 2014, 
para. 2). Archetypal Gestures are universally known but have not necessarily been taught. 
There are 11 Archetypal Gestures in the Chekhov work. The Gestures are as follows: open, 
close, push, pull, lift, embrace, penetrate, ring, tear, smash and throw. One of the basic 
precepts of the Chekhov technique is that there is “no physical movement without inner 
movement” (Caracciolo, 2008, p. 12). When actors perform these gestures, they not only 
execute the movement physically, but they also carry it out in their imaginations. These 
Archetypal Gestures become Psychological Gestures when a quality or emotion is added to 
them. For example, if an actor is performing the Archetypal Gesture of embrace, he or she 
could choose to embrace carefully, embrace aggressively or any other quality that he or she 
selects. Once the Gesture has been given a quality, it can then be used to assist an actor in 
exploring a role. 
 Chekhov died on September 30, 1955. Today, he is “widely recognized as one of the 
greatest actors of the 20th century” (Michael Chekhov History, n.d., para. 3). Before he died, 
he published several books, including On the Technique of Acting. This book describes his 
method and provides readers with various exercises which focus on different components of 
his training. Since Chekhov’s death, his technique has gained popularity and continues to be 
taught around the world. 
 
Sanford Meisner 
 Sanford Meisner was American actor, teacher and director. He was born on August 31, 
1905 in Brooklyn, New York. Before he became an actor, he sought to become a concert 
pianist and attended the Damrosch Institute of Music, which is now known as Julliard, to 
further hone his musical talents. However, after viewing a performance of a Theatre Guild 
production of They Knew What They Wanted, Meisner decided to pursue acting. In 1931, he 
joined a group of young artists in creating the Group Theatre; this group included Lee 
Strasberg, Stella Adler, Harold Clurman and several other actors. The Group Theatre “was the 
first permanent theater company that brought ‘method’ acting, rooted in methods of 
Konstantin Stanislavsky, to practice and prominence in America” (Our History..., n.d., para. 
3). During the Group Theatre’s inaugural season, Meisner acted in multiple productions, 
including The House of Connelly, and, in 1935, he codirected Waiting for Lefty with resident 
playwright Clifford Odets.  
 However, Meisner grew dissatisfied with the “Method” acting that was being taught at 
the Group Theatre. In fact, he strongly disagreed with the Group Theatre’s emphasis on 
affective memory and word play. He believed that this process had become too 
intellectualized for actors to effectively work. As a result, he sought to create his own 
approach that moved away from this intellectuality and instead focused on developing 
spontaneous responses in the actor.  
 
 





 Meisner was later hired as a teacher at the Neighborhood Playhouse School of Theatre 
in Manhattan. He became the head of its Drama Department in 1936. It was here where he 
was given the opportunity to develop his own technique. Nevertheless, he continued to act in 
and direct the Group Theatre’s productions until it dissolved in 1941 (Meisner, Sanford, 2019). 
He also acted in a few Broadway productions, including Embezzled and Crime and Punishment 
and even directed the revival of The Time of Your Life. In 1958, Meisner left the 
Neighborhood Playhouse for several years and moved to Los Angeles. While he lived in 
California, he acted as the director of the New Talent Division of Twentieth Century Fox and 
worked on his film career (Our History..., n.d.). By 1964, he rejoined the faculty at the 
Neighborhood Playhouse as the head of the Drama Department; he continued to teach there 
until 1990. 
 Meisner believed that the foundation of acting was the reality of doing. The whole 
premise of the reality of doing is when an actor does something, he or she does not pretend 
to do it but really does it. For example, if an actor is supposed to listen for a bird chirping, he 
or she should really listen for this sound, not pretend to listen to it. All of Meisner’s work is 
based on this fundamental idea.  
 As he taught at the Neighborhood Playhouse, Meisner worked on creating and refining 
his technique and developing a working definition of acting. Meisner delineated acting as 
“living truthfully under imaginary circumstances” (Meisner & Longwell, 1987, p. 63). He built 
upon Stanislavski’s System and created a technique unlike any other. In order to break away 
from the intellectualized practices employed by the Group Theatre, he “developed a series of 
exercises aimed at fostering increased powers of observation, communication, responsiveness 
and spontaneity” (Shirley, 2010, p. 201). These exercises act as the central pillars of his 
technique. Rather than teach the actor to focus on himself or herself, these exercises teach 
actors to focus on their partner and what he or she is doing. Due to the structure of these 
exercises, actors are forced to pay attention to both the content of what is being said by their 
partner and the subtle shifts in nuance and tone that occur (Gray, 2015). Actors then respond 
to what they are given from their partner. These exercises are beneficial as they force actors 
to get “out of their heads and in touch with their real responses” (Orenstein, 2008, p. 125). 
As actors progress through the training, other elements are introduced into the exercise; 
however, the exercise remains grounded in the reality of doing. 
 Meisner’s technique also focuses heavily on the actor’s imagination. Unlike Strasberg, 
who was an advocate of affective memory, Meisner believed that “imagination was entirely 
capable of filling the gaps between the interpretative demands presented by the text and the 
reality of the performer’s own life” (Shirley, 2010, p. 203). Similar to Stanislavski’s magic if 
exercise, which involves actors placing themselves in their character’s shoes, Meisner taught 
his students to imagine circumstances in their own lives in which they would experience 
emotions similar to those felt by their character. Moreover, similar to Stanislavski’s Method, 
Meisner wanted his students to study their emotions. However, he also “insisted that actors 
need to react to other actors on stage in order for performances to be fresh and real” 
(Meisner, Sanford, 2019, para, 5). Meisner believed that an actor’s behavior depends not on 
himself or herself but on his or her partner. It is about what the other person makes the actor 
do, not what the actor himself does. 
 Although he initially opposed the idea of writing a book about acting, he eventually 
published his book entitled, Sanford Meisner on Acting, in 1987. It chronicles the conversation 
between Meisner and his students as he teaches them his technique over the course of several 
months. During his career as an acting instructor, Meisner taught a plethora of students, 
including David Mamet, Gregory Peck, Diane Keaton and Jeff Goldblum. On February 2, 1997, 
Meisner died in Sherman Oaks, California. Today, Meisner is known as “one of the most 
 
 





influential teachers of acting in the United States” (Meisner, Sanford, 2019, para, 1). His 
method continues to be taught in both schools and studios across the nation. 
 
Arthur Lessac 
 Arthur Lessac was an American actor, speech therapist and voice teacher. He was born 
in Israel on September 9, 1909, and later moved to the United States when he was two. 
During the 1930s, he attended Rochester’s Eastman School of Music at New York University 
(NYU) where he studied singing. While studying at this university, he saw various actors 
perform in theatres and “began to wonder why it was that they had strong voices but [he] 
couldn’t understand them and couldn’t hear the intelligibility of the language” (Wren, 1999, 
p. 41). These experiences caused him to become “interested in bridging the gap between 
acting and singing” (Wren, 1999, p. 41). It was around this time when he began teaching voice 
and forming his own approaches to this topic. He experimented with and explored new 
methods and then incorporated them into his vocal coach work (Who is Arthur Lessac?, n.d.). 
He also performed in several Broadway productions including Pins and Needles and From 
Vienna. During both of these productions, Lessac was charged with the task of training a 
group of actors from the show. In Pins and Needles, he provided guidance and gave tips to the 
least-talented performers. Throughout From Vienna, he acted as the diction coach and taught 
the European actors how to speak proper English. Lessac benefitted greatly from his 
experience with this latter production as he learned more about teaching and his own work. 
(Wren, 1999). The knowledge he gained from this show was invaluable and impacted his later 
work as a voice teacher.  
 In 1945, after performing on Broadway, he established the National Academy of Vocal 
Arts (NAVA) where he taught for five years. NAVA supplied Lessac with “a valuable laboratory 
for the further development of the ideas that would become Lessac Kinesensic Training” (Who 
is Arthur Lessac?, n.d., para. 2). In 1950, he left this school and focused his time and energy 
on becoming a full-time vocal coach. For the next several years, he acted as a speech and 
voice teacher at a plethora of venues, including the Stella Adler Theater Studio and the 
Jewish Theological Seminary. He continued to develop his ideas and went on to earn his 
Masters of Science degree in voice-speech clinical therapy at NYU. As he obtained a better 
understanding of the use of the voice and the body, he “found that his ideas were beginning 
to form a unified and systematic method of training….a philosophy of total communication 
that grew naturally out of his concept of speech and voice as an inner physical action” (Who 
is Arthur Lessac?, n.d., para. 2). In 1965, he created the Lessac Institute for Voice and Speech 
in order to further examine the ramifications and possibilities of his work. 
 Lessac’s method focuses on posture, movement, voice and breathing among other 
things. As the name Lessac Kinesensic Training suggests, this technique is centered around 
heuristic learning. “Instead of imitating an external standard, the student sheds bad habits 
and learns how it feels when the body operates optimally, as it is naturally designed to do” 
(Wren, 1999, p. 40). It is about the feeling process, as Lessac would describe it, meaning 
actors use their inner sensing process to understand how it feels when they perform a 
particular exercise optimally. 
 One of the defining elements of the Lessac work is the different body energies he 
established. Lessac developed three body energies: buoyancy, potency and radiancy. Body 
energies are inner “definable energy qualities that can be felt neuro-physically” (Lessac, 
2010, p. 133). He defines each of these energies as follows: “[Buoyancy] is an inner energy 
quality that makes our bodies feel lighter, weightless, floating…[Potency] is an inner energy 
 
 





that gives us a newfound strength, power and resilience…[Radiancy] is an energy that helps us 
experience the various sensations of cheer/glee/exhilaration” (Lessac, 2010, p. 133). Lessac 
also established three vocal energies: consonant energy, tonal energy and structural energy. 
These “vocal energies are creative tools that allow the actor to produce innumerable fresh, 
spontaneous, truthful and emotionally charged interpretations of a role” (Wren, 1999, p. 40). 
Instead of concentrating on affective memory or imitation, actors can use vocal sensation as a 
means to access new inner emotional life. Consonant energy concentrates on the music of the 
consonants, tonal energy focuses on the music of tone and structural energy centers on the 
music of speech. By utilizing these different body and vocal energies, actors can explore and 
develop both their characters and their inner life. 
 Throughout his career, Lessac taught numerous singers, dancers and actors, including 
Frank Langella, Michael Douglas, Martin Sheen, Beatrice Straight and countless others. Lessac 
also wrote several books, including Body Wisdom: The Use and Training of the Human Body 
and The Use and Training of the Human Voice: A Bio-Dynamic Approach to Vocal Life in which 
he describes and presents various exercises from his training involving the body and the voice. 
On April 7, 2011, Lessac died in Los Angeles, California. Today, he is “one of the three or four 
most significant figures in modern American voice training” (Wren, 1999, p. 40). Over the 
years, his technique has gained popularity throughout the world as it has been taught in South 
Africa, Japan, Germany, China, and countless other countries. As Lessac’s work continues to 




Each of the videos I created focuses on exercises of one of the four acting methods 
(Stanislavski, Chekhov, Meisner and Lessac) that I selected for this project. These methods 
are each broken down into two videos in order to increase the chances of the learner 
watching the entire video and the learning the techniques effectively. I created these scripts 
by researching the different methods from both online sources and from the books written by 
the founders of these techniques. I also utilized the knowledge I have gained from my acting 
training to synthesize these scripts. I structured most of the videos so that the consumer can 
easily understand the content of the technique. I first described the purpose of the exercise 
and how it was to be performed. I then demonstrated it on screen by performing the exercise 
myself or by utilizing another actor.  
 There are several factors that went into which exercises I selected to include in the 
videos. I chose the exercises with which I was most familiar. I, inevitably, felt more 
comfortable teaching these exercises as I had had experience with them. Another factor that 
influenced my decisions on which exercises to use is that I wanted to share some of the 
exercises that have been the most beneficial to me, personally. By sharing what has helped 
me in my journey, my goal is to help others discover which exercises work best for them. In 
addition, I selected exercises that would be appropriate to communicate via short videos. 
There are other concepts and elements of each of the techniques that I wanted to include in 
the videos; however, I was unable to due to the time constraints and the fact that some of 
the exercises require the presence of a qualified instructor who is more well-versed in the 
technique than I am. Finally, I selected exercises that are simple so that audiences can easily 
learn and perform them by themselves or with a partner. 
 In terms of the process of producing these videos, I created the scripts using the 
knowledge from my previous acting classes and from what I gleaned from my research (these 
 
 





scripts can be found in the Appendices). I then watched a few acting instructional videos to 
see how they were set up. Many of the videos began with an instructor outlining the purposes 
and steps of a certain method. The videos continued with actors demonstrating the 
techniques. I, subsequently, modeled my scripts in a similar fashion by starting each video 
with an explanation of an acting tool. Following this explanation, the actors performed the 
technique. 
After the scripts were synthesized, the shooting period began which lasted for a week. 
During this time, I employed the use of two 4K cameras in order to capture multiple angles of 
various shots and make the videos more dynamic. I also used a lavalier wireless microphone 
and a boom microphone to capture audio. Each time I went to shoot, I would set the cameras 
up on their respective tripods and then white balanced, focused and adjusted the exposure of 
the cameras. After performing all of these preliminary tasks, I then began shooting the 
videos. For certain portions of the videos, I had to synchronize the two cameras. When I shot 
these videos, I had one camera facing the individual on screen and another off to the left 
side. In order to synchronize clips, it is necessary to create a sound with a clapperboard so 
that the microphone will register it. Since I did not own a clapperboard, I was forced to 
create the sound by clapping once with my hands at the beginning of the takes. To carry out 
this process more efficiently, another student assisted me by manning the second camera. We 
pressed the record button on each camera at the same time, and either my partner or I 
clapped loudly so that the microphone recorded the sound. After a few seconds passed, we 
began shooting the content of the video.  
Once the shooting period was over, I sorted through several hundred clips to find the 
ones that I wanted to use. After having selected the clips, I imported them into the Final Cut 
editor and then began to edit the clips. During this time, I manually synchronized the clips for 
which I had multiple shots. To perform this action, I placed the two video clips on top of each 
other. Utilizing the audio from the clips, I searched for the clap which produced a spike in the 
track. This spike is the element that provided me with the means to synchronize the clips. 
After finding this spike in the audio, I used it to align the two video clips. I then edited these 
two clips so that they flowed seamlessly from one to the other. I performed this process 
several times throughout the post-production process. 
Throughout this process, I made countless edits to the videos, including lighting and 
audio adjustments. It was during this time that I also added transitions and graphics. These 
graphics consisted of pictures that I searched for on the Internet and images that I created 
using Photoshop software. The images I developed included the various slides and text that 
appeared throughout the videos. Once these graphics were synthesized, I imported them into 
the Final Cut editor and aligned them with the video clips so that both the clips and images 
were synchronized.   
Finally, I recorded various voice-overs of myself with a studio condenser microphone. 
These voice-overs underscored many of the demonstration clips I had. For this task, I 
recorded myself using Cool Edit Pro software. Similar to the process of editing the video clips, 
I then selected which audio clips I wanted. I used Cool Edit Pro and Audacity software to put 
the clips together and then edited them accordingly. I exported these files as MP3s in order to 
make them compatible for the Final Cut Pro software and imported each of these recordings 
into their respective videos. I then synchronized the audio files with the video clips so that 
they corresponded with each other. After adding this final element to the videos, I uploaded 











This project was beneficial as it allowed me to explore Stanislavski’s acting approach 
and further solidified methods in me with which I am already familiar. By conducting research 
into these four acting methods, I learned more about the history of the each of the four 
acting teachers and their namesake methods. One of the most rewarding benefits of this 
experience was learning more about Constantin Stanislavski. Prior to this project, my 
knowledge of Constantin Stanislavski and his System was limited. However, due to the 
research I conducted into his Method, I now have a better understanding of his ideas and 
some of the acting tools he created. This project also allowed me to gain further insight into 
the acting methods with which I was already familiar. The research I conducted helped to 
reinforce the lessons I have already been taught. 
Likewise, through this experience, I grew in my abilities as a videographer and an 
editor. I became more proficient at setting up, focusing and operating a camera, and I 
learned how to shoot using multiple cameras at once. This project also provided me with 
more experience both in front of and behind the camera. In addition, it supplied me with an 
avenue to exercise many of the skills I have learned in my video production courses, including 
utilizing different software. As a result of this process, I have become more proficient at 
navigating various programs, including Cool Edit Pro, Audacity, Photoshop and Final Cut Pro. 
Furthermore, one of the most valuable lessons that I gleaned was how to manually 
synchronize video clips using the audio tracks. Like all of the other knowledge I gained from 
this project, it is a skill that I can utilize as I embark on future projects. 
In conclusion, the purpose of these videos is to help actors grow. In order to achieve 
this objective, these videos are available to view on YouTube so that students, teachers and 
anyone interested in them can access them (Video Link: 
https://www.youtube.com/playlist?list=PLFLvu 
A2Ai3Hmja3RARfG8O2iQjHReLyUw). The goal of this project is that the target audience will 
take each of these techniques and experiment with them. By gaining a basic understanding of 
each of these methods and exercises, actors can determine which techniques work best for 
them. They can then pursue training focused on a specific technique(s). My hope is that these 
videos will widen actors’ horizons and help them as they develop their own personal acting 
processes. Similarly, if actors are learning about some of the exercises I described in their 
own classes, they can use these videos to aid them and help reinforce the methods.  
Once these videos are released to the public, I will use the analytics that YouTube will 
generate to determine the varying degree of success or failure of each video. I will then use 
what I learn from these analytics and apply it to future projects. As I learn more acting 
methods in the upcoming years, I plan to create more videos about other acting teachers and 
their philosophies. These videos will provide audiences with a more comprehensive 
understanding of acting and will supply them with an even greater variety of acting tools. 
Overall, the goal of this project is to help audiences progress in their craft and reach their 
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Hello. In this video, I am going to teach you some of the basic principles of the Stanislavski 
technique and provide you with one of the acting tools from this method. But first, I am going 






VO:  Constantin Stanislavski was a Russian actor and director from the late eighteenth and 
early nineteenth century. He began acting at a very young age and eventually co-
founded the Moscow Art Theatre, where he staged multiple productions. He later 
helped to revolutionize theatre by developing his “system.” Among other things, this 
system focused on creating and embodying truthful emotions. 
 
 
II. Core Precepts 
 
 
The first elements of the Stanislavski technique that I want to focus on are objectives, super-




1. An objective is what a character wants in a scene. As Stanislavski states in his book An 
Actor Prepares, an “objective must carry in itself the germ of action,” meaning it 
should be actable in order to promote contact between characters onstage.  
2. Super-objectives are the ultimate goals that characters want to accomplish in the 
script. 
3. Obstacles are challenges that prevent characters from achieving their objectives. 
Stanislavski believed that in each scene, actors had objectives and obstacles to 
overcome to obtain those objectives.  
4. Finally, actions are how characters accomplish their objectives. 
 
 







III. The Seven Questions 
 
 
The next element that I want to focus on is one of Stanislavski’s acting tools—the Seven 
Questions. Stanislavski’s method requires actors to analyze their scripts. During this analysis, 
actors must ask themselves the seven questions in order to obtain a better understanding of 
both their characters and their underlying motivations. By spending time with these 
questions, actors inevitably develop a stronger connection with their characters. 
 
 
VO: Here are the Seven Questions:  
1. Who am I? (Your character) 
2. Where am I? (Your location) 
3. What time is it? (The time period and the time of day/year) 
4. What do I want? (Your objective) 
5. Why do I want it? (Your reason for wanting the objective) 
6. How will I get what I want? (Your actions)  
7. What do I need to overcome to get what I want? (Your obstacles) 
 
 



































Welcome back. In this video, I am going to teach you several acting tools from the Stanislavski 
technique. The first tool that I want to focus on is the Magic If. 
 
 
I. The Magic If 
 
 
One of the most important questions that Stanislavski-trained actors ask themselves is “What 
would I do if I were in my character’s situation?” This is known as the Magic If. In this 
exercise, actors place themselves in their character’s situation in order to obtain a better 
understanding of their character’s given circumstances. After the actor has determined how 
he or she will respond if placed in the character’s shoes, he or she can then respond more 
truthfully when playing the character onstage. Here’s an example, let’s say you’re playing 
Hamlet, a Danish Prince whose father was murdered by his uncle. Now that’s a lot to unpack 
so how do you connect with a character whose life is so different from your own? One way you 
could go about it is by using the Magic If.  
 
 
By using the Magic If, you can place yourself in Hamlet’s shoes to see how you would react in 
his situation. You can replace characters from the script with people from your own life. 
Given the circumstances, you may feel upset, enraged or any other number of emotions. Then 
ask yourself: what do you want to do with all of these emotions? Do you want to make your 
uncle pay for what he did? Or do you want to take a different course of action? You can then 
use what you discover in your rehearsal. 
 
 
II. Emotional Memory 
 
 
The next acting tool that I want to focus on is emotional memory. 
 
With this tool, actors recall a time in their own lives in which they experienced feelings 
similar to those felt by their character. They then use these feelings from these experiences 
for their given role. By drawing from their own experiences, actors are able to more naturally 
 
 





feel the emotions called for in the script. As a result, their performances become both more 
personal and truthful. For example, let’s say you’re playing a character who has just had a 
miscarriage, and the script calls for you to wail. In the real world, you may not have had any 
experience with taking care of a child. If this is the case, then you can use emotional 
memory. You can recall a time in your life in which you wailed and then apply the emotions 
from that experience to the character. 
 
 
Nevertheless, it is strongly advised that actors who use emotional memory should be cautious 
because it can be harmful if they recall traumatic memories or experiences. It is best to avoid 
recalling traumatic experiences so that you do not relive those painful memories. 
 
 
Stanislavski was also a proponent of “Sense Memory,” or “Creative Fantasy” as he dubbed it, 
to assist actors in expanding their imagination. When performing this exercise, the actor 
thinks of a memory and focuses on the sensory details of it, such as the sights, sounds, smells, 
tastes and feelings associated with it. By performing this exercise, the actor is able to paint a 
clearer picture of both the memory and the emotions associated with it. 
 
 
For example, let’s say you’re playing a character who is supposed to enter the scene with 
bundles of joy. You could then use sense memory to recall the best day of your life. Maybe it 
was the day that you got your dream job or the day that the love of your life accepted your 
proposal. You then focus on the sensory details of this memory. Maybe the sensory detail that 
really triggers you is the sound of someone saying, “you got the job” or the smell of the 
flowers that you gave to your significant other when you proposed. Now recall that sensory 































Hello. In this video, I’m going to teach you some of the basics of the Chekhov technique, but 







VO:  Michael Chekhov was a Russian actor, director and teacher from the twentieth 
century. He was the nephew of renowned playwright Anton Chekhov and the prized 
pupil of theatre revolutionary Constantin Stanislavski. He later moved to England and, 
eventually, the United States where he acted in several films and coached many 
famous actors. Over the years, he developed his own method which examined the link 
between physical and bodily expressions and psychological and emotional states.  
 
 
II. Archetypal Gestures 
 
 




























When performing these gestures, make sure you connect your breath to the gesture. It is also 
important that you maintain a sense of polarity. Polarity is one of the most important tools in 
this work. Here’s an example: when you are moving to open, go into a closed polarity first in 
order to reach the full polar expansion of open. 
 
 
(On screen: Actor performs the Archetypal Gesture)  
 
 
Finally, ensure that you radiate when performing these archetypal gestures. In his book, On 
the Technique of Acting, Chekhov defines radiating as “the ability to send out the invisible 
essence of whatever quality, emotion, or thought you wish. It should be sent with great 
strength” (Chekhov & Gordon, 1991, p. xli).  
 
 
III. Psychological Gestures 
 
  
The next element of the training that I want to focus on is the psychological gestures: 
When performing Psychological gestures, actors physicalize an internal emotional need or 
want by creating an external gesture. They then internalize this gesture along with its 
concurrent feelings. It is from the Archetypal Gestures that you can develop psychological 
gestures. Archetypal Gestures become psychological gestures when you add a quality. 
However, any gesture is a psychological gesture as long as it is simple, strong and full-bodied 
as Chekhov states. Here’s an example: if you are performing a gesture in which you are 
opening, you could add a quality to that, such as coldly or energetically.  
 
 
VO:  Here are some other examples:  
 To push lovingly  
 To push forcefully 
 To lift adoringly  










(On screen: Actors perform the Psychological Gestures— front view and side 45-degree view) 
 
 
One of the practical applications of these gestures is that you can use it to explore both 
monologues and scenes. As you define the beats (which are changes in action) in your 
monologues and scenes, you can then create a gesture that you can use to explore the doings 















































I. Your Ideal Center 
 
 
Welcome back. In this video, I’m going to teach you more Chekhov exercises. The first 
exercise I want to focus on is warming up your ideal center. This exercise is designed to help 
you center yourself before you begin creating art. 
 
 
VO:  In order to perform this warmup: 
 
1. Begin by standing in a state of readiness. 
 
2. Then take a step back and take note of everything in your life that is affecting you 
at the  moment. 
 
3. After several moments have passed, in your own time, make the decision to let go 
of everything that is affecting you. 
 
4. Then rub the palms of your hands together quickly to create friction. 
 
5. Then lift them up above you to the “sun,” and bring them to your center (your 
heart). 
• You can even jump up if you want to when you reach for the sun. 
 
6. Then place your hands onto the center of your chest, and feel the warmth from 
them. 
 
7. In your own time, take a step forward. You are now ready to work as an artist as 
your ideal center (as Chekhov calls it) is warmed up. Ideally, this center (your 
feeling center) is where you want to work from as an actor. 
 
 
(On screen: Actor performs the warm-up) 
 
 






II. Staccato-Legato  
 
 
The next exercise I want to show you is staccato-legato. This exercise is designed to help you 
focus, give you a feeling of energy and ease and provide you with a feeling of the whole. 
 
 
To perform staccato-legato, begin by standing in a state of readiness with your feet shoulder-
width apart. In this exercise, you are going to move in all six directions: right, left, up, down, 
forward and backward and in that order. As you move in each direction, make sure that you 
inhale as you execute each form and exhale as you radiate. To help with radiating, imagine 






1. Begin with moving your right foot to your right. Let your elbows, forearms and 
fingertips come up. Make sure you radiate all of that energy through your fingertips 
and the rest of your body. Then return to a state of readiness. 
 
2. Then perform the same movement to your left. Make sure that your gaze follows your 
fingertips. 
 
3. To go up, begin by bending your knees slightly and then come up with your arms and 
fingertips extending to the sky. You bend your knees first to get a sense of the 
polarity. 
 
4. To go down, plant one of your legs in front of you. 
 Then move your hands in front of you with your fingertips pointing downward. 
 
5. To go forward, take a step in front of you and ensure that your torso is both open and 
heading forward. Reach with your fingertips. 
 
6. To go backward, place one of your legs behind you. Then open your hands behind you 
and really feel that backspace. 
 
 










VO:  As far as the pattern for Staccato-Legato goes, you are going to move in all six 
directions for a total of six times. To begin with, you are going to do staccato twice, moving 
in all  six directions. When I say staccato, I mean quick, choppy movements. Then you are 
going to do legato twice, moving in all six directions. When I say legato, I mean smooth, 
flowing movements. Then, you will do one round of staccato and one round of legato.  You 
can use this warmup to create a feeling of ease, to center yourself and to raise your 
awareness of how to move in the space.  
 
 Staccato-Legato can also be performed with a group. 
 














































Hello. In this video, I’m going to teach you some of the basics of the Meisner technique, but 






VO:     Sanford Meisner, among other things, was an American actor, teacher and director 
during  the twentieth century. Along with fellow actors Stella Adler and Lee Strasberg, 
Meisner was a founding member of the Group Theatre, which was a theatre company formed 
in 1931 that sought to revolutionize American theatre. He later left the Group Theatre 
because he grew angry with Strasberg’s approach to acting. He then joined the faculty of the 
Neighborhood Playhouse School of the Theatre where he developed his  method.  
 
 
Meisner defined acting as living truthfully under imaginary circumstances. He believed that 
the foundation of acting is the reality of doing. So, what is the reality doing? In his book, On 
Acting, Meisner uses the following example,  
“Are you listening to me? Are you really listening to me?...You’re not pretending that you’re 
listening; you’re listening. You’re really listening. Would you say so?” (Meisner & Longwell, 
1987, pp. 16-17) 
If your answer is yes, then you have just experienced the reality of doing. “If you do 
something, you really do it!” as Meisner would say (Meisner & Longwell, 1987, p. 17).  
 
 
The focus of the Meisner technique is on reacting. Rather than focus on themselves, actors 
place all of their attention on their partner and what he or she is doing. Actors work off of 
each other rather than themselves. 
 
 










The first stage of the Meisner exercise that I am want to focus on is the mechanical repetition 
exercise. In this exercise, two people engage in an improvisation where each actor repeats 
what the other actor says. Two actors sit or stand across from each other and take each other 
in. Then one of the actors comments on something about his or her partner that interests him 
or her. Actors start with basic, concrete observations about their partner, such as “blue shirt” 
or “you have curly hair.” The partner then repeats exactly what he or she hears. The actors 
go back and forth repeating this word or phrase until either of them has a new observation 
about the other. They then repeat this new word or phrase. 
 
 
This stage of the Meisner exercise, like all of the others, forces actors to really listen to their 
partner and stay in adjustment with them. When I say stay in adjustment, I mean match the 
emotional intensity of your partner wherever you’re at. 
 
 









































Hello. In this video, I’m going to build upon the Meisner exercise from my last video. The first 
element that I want to focus on is maintaining a point of view in the repetition exercise.   
 
 
I. Exercise 2—The Word Repetition Exercise with a Point of View 
 
 
In this stage of the exercise, actors go back and forth repeating each other just as they would 
in the mechanical repetition exercise. However, they also communicate their own point of 
view. In other words, if Actor A makes an observation about Actor B, Actor B then repeats 
what Actor A said, except Actor B changes it to his or her own point of view. For example, if 
my partner said, “You have a funny-looking nose,” I would say, “I have a funny-looking nose.” 
And then my partner would say, “You have a funny-looking nose,” and we would go back and 
forth repeating this sentence. 
 
 
You may have noticed that in my last video, the actors were already beginning to 
communicate their point of view in the exercise. That is completely natural. If that happens 
when you are performing the exercise, let it happen. In this stage of the Meisner exercises, as 
in all of the stages, it is important that actors remain truthful. They must say what they 
observe. If an actor thinks that his or her partner looks like a clown, he or she must put it into 
the repetition.   




(On screen: Actors perform The Word Repetition Exercise with a Point of View) 
 
 
II. Exercise 3-Independent Activity 
 
 
After having progressed through the other stages of the exercise, actors are eventually 
introduced to the independent activity. At this point in the training, the independent activity 
 
 





is supposed to be extremely physically difficult, but it should not be impossible to complete. 
It should require 100% of the actor’s concentration and should require precision. Building a 
house of cards or balancing a plate on a stick are good examples of independent activities. An 
actor should perform this activity like his or her life depends on it. An actor should also have 




1. Simple-meaning it needs to be based on an element of truth from your own life 
2. Specific-meaning it is singular and has concrete repercussions if you do not get it done 
3. Imaginary-meaning it is not real 
 
 
Let’s say that your independent activity is repairing a broken cup. A reason for this activity 
could be that it was your mom’s favorite cup because her dad gave it to her before he died. 




During this exercise, the other actor remains in the room and acts as a feather in the wind, 
responding to what exists in his or her partner. The person performing the activity replies to 
his or her partner but remains focused on the task at hand. Like all of the other stages of the 
exercise, actors go back and forth repeating each other.  
 
 
































Hello. In this video, I’m going to teach you some of the fundamentals of the Lessac Kinesensic 







VO: Arthur Lessac was an actor, voice teacher and speech therapist from the twentieth and 
early twenty-first century. From early on in his life, he began to explore how the human voice 
and body function instinctively and naturally. After years of careful study and research, he 
developed his own voice techniques and eventually created the Lessac Kinesensic Training for 
the voice and body. As the name suggests, this method focuses on both the voice and the 
body, as they are connected to each other. 
 
 
II. Body NRGs  
 
 
One of the defining precepts of this technique is the different NRGs that Lessac developed. 
In terms of movement, there are 3 Body NRGs (Buoyancy, Potency and Radiancy), and each of 
these NRGs have dialects. 
 
 
VO: The first of these Body NRGs, Buoyancy, is the idea of rising through the crown of  your 
head and allowing the rest of your body to settle down. One simple way to find buoyancy is to 
act like your head is a balloon and your torso, arms and legs are the string attached to the 
ground. You can also try placing your hand on the top of your head and then placing it a little 
higher. Now try to reach your hand with your head and let the rest of your body settle down. 
You should now be in a buoyant state. 
 
 
 Buoyancy is fed by breath and has 3 dialects: 
 Rising up (you experience this sensation when you inhale) 
 
 





 Floating (you experience this sensation in that state between inhaling and exhaling) 
 And Settling down (you experience this sensation when you exhale) 
 
 
(On screen: Actor demonstrates Buoyancy) 
 
 
The second Body NRG, potency, is the unapologetic taking up of space. To achieve this 
state, begin by yawning through your arms and legs like you would when you wake up 
from a deep sleep. Ensure that this sense of potency extends from the innermost parts 
(your torso) beyond the outermost parts of your body (your fingertips and toes). Your 
whole body should be engaged but not stiff. You should not feel any tension when you 
are potent. You should feel a yawning sensation throughout your entire body. Yawning 
feeds this body NRG. Potency has 1 dialect: it is either on or off. 
 
 
(On screen: Actor demonstrates Potency) 
 
 
 The third Body NRG is Radiancy. To create Radiancy, start by shaking one part of your 
 body (such as your fingertips) and then let it spread to your hands, arms, torso, head, 
 legs, feet and toes.  
 
 
 Radiancy is fed by shaking. It has four dialects: 
1. Vibratory: 
 Small Muscle Shaking 
                   Large Muscle Shaking 
2. Signal Alert 
 Predator/Prey 
3. Body Humor: 
 Flirt/Clown 
4. Anticipatory: 
 Childlike Antipication 
 
 
(On screen: Actor demonstrates Radiancy) 
 
 
The purpose of these Body NRGs is to help you discover new choices as you explore both 
monologues and scenes. For example, here is an actor performing a monologue with a leading 
NRG of buoyancy.  
 
 







(On screen: Actor performs the monologue with buoyancy) 
 
 
You could do the same monologue but this time with a leading NRG of potency. 
 
 
(On screen: Actor performs the monologue with potency) 
 
 
You could do the same monologue again but this time with a leading NRG of radiancy. 
 
 










































Welcome back. In my last video on Arthur Lessac, I went over the different Body NRGs that he 
developed. In this video, I’m going to focus on the voice. Voice is created when breath is 
converted into sound at the larynx. The vocal folds phonate air into voice. However, voice is 
amplified through direct or indirect contact with hard surfaces. Resonance is created when 
your vocal folds create a sound that then bounces off the bones in both your head and body. 
Like an acoustic guitar, the strings create the sound, but it is amplified and gains tonality 
through vibration within the sound box of the guitar.  
 
 
Vocal warm-up  




VO: The purpose of this exercise is to encourage a fuller voice-box, or oral cavity, to increase 
vocal quality. Before you perform this exercise, yawn several times to relax your body  and 
get an idea of the space you need to create for the exercise. The goal is to replicate  the 
structure of a yawn and the openness and freedom that it brings.  
 
 
 Create a two-finger space using your middle and ring fingers and place it in between 
your canines on one side of your mouth. However, make sure that you do not push your 
fingers into your mouth. They are there simply to act as a guide so that you maintain the 
appropriate amount of space needed in your mouth.  
 
 
 Seek to feel the resonance at the front of your mouth. Make sure you are encouraging, 
not pushing, the vibration at the front of your mouth and lips. If you find that you are 
pushing, relax. Find the body NRG of Buoyancy for yourself that I discussed in my previous 
Lessac video. Float through the crown of your head, and when you feel relaxed  and in a 
buoyant state, do this warm-up again. 
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The theatre has been a space that presents difficult topics to audiences, sometimes creating 
controversy but more importantly beginning a crucial dialogue. This concept is not absent in 
the world of children’s theatre. Often thought of as simple, children’s theatre can act as a 
platform sharing sensitive topics whilst taking into consideration the growing minds of the 
children for whom it is written. Within this paper, I address four difficult topics: racism, the 
death of a loved one, immigration, and human trafficking, and how they can be effectively 
communicated to young audiences through the analysis of three children’s plays. Bocón!, 
Brave No World, and The Arkansaw Bear are examples of children's plays that properly 
facilitate the exposure of these difficult topics to children in a way in which they can 
understand and process. Through my research, I have found multiple examples of plays that 
address sensitive topics in Children's Theatre, with the exception of human trafficking. 
Recognizing that the majority of the victims of human trafficking are children, I argue it is 
imperative that a children's play focused on the topic of human trafficking and the 
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Children’s theatre has been a popular form of entertainment in recent years for many 
audiences. Filled with zany characters, eye-catching set pieces and costumes, and oftentimes 
a catchy musical number or two, children’s theatre creates a space in which children can feel 
safe to explore and engage in their world. It is ever evolving and tailored in such a way that 
many age groups, including adults, can enjoy the stories presented on the stage. It can also 
create a space in which a dialogue— one that introduces topics that are typically thought of as 
difficult for children to digest—can be effectively started. Topics such as understanding 
different cultures, learning how to work through grief, and finding one's voice in society are 
only a few of the difficult topics children’s theatre explores. Knowing how far-reaching and 
inclusive children’s theatre can be, it would be remiss to not utilize this avenue of theatre to 
prepare children for the world around them, at the very least informing them of dangers that 
could be easily avoided when equipped with knowledge. One such danger is the reality of 
human trafficking, a crime that affects a large population of children. It would be remiss to 
not use children’s theatre to introduce the topic of human trafficking in attempts to further 
protect children from this very real danger. 
This paper is an analysis of three different children’s theatre plays with coinciding 
difficult topics portrayed within the scripts. Looking at Bocón!, Brave No World, and The 
Arkansaw Bear, and the analysis of their incorporation of the topics of immigration, cultural 
awareness, and grief, I will examine key aspects of these plays that make them effective 
children’s theatre that captures the attention of the targeted audiences. Then after the 
analysis of the plays and the understanding of how they are effective scripts for children’s 
theatre, a proposal will be made for a play that introduces the topic of human trafficking to 
young audiences in a manner appropriate to the maturity of the age group, highlighting 
important ways children can identify and keep themselves safe from this devastating crime. 
 
Children’s Theatre 
Children’s theatre, as experienced today, is a new form of theatre in comparison to the 
depth of theatre’s history. Brought to the United States in the early 20th century by 
individuals such as Alice Minnie Herts, Clare Tree Major, and Charlotte Chorpenning (Ito), 
children’s theatre has been a very effective tool in engaging younger audiences and relaying 
information. It comes in many shapes and forms. There is theatre for children: the sort of 
traditional theatre in which professional performers put together a production specifically for 
an audience of children (Reason, 4). There is theatre in education: theatre specifically 
tailored to academic and growth curriculum for the child (Reason 5). There is Creative Drama: 
which “is dynamic. The leader guides the group to explore, develop, express and communicate 
ideas, concepts, and feelings through dramatic enactment” (Heinig 5). There is children’s 
theatre created by children whether that be through physical production or from the early 
stages of playwriting; and children’s theatre written and performed by adults for younger 
audiences. Children’s theatre has many different facets and is often appreciated by most 
audiences. For the purposes of this paper, we will be focusing on the facet of children’s 
theatre that is written by adult playwrights for child audiences. With the specific branch of 
children’s theatre chosen, we next must ask a question about the targeted audience: what is 
considered the “child audience”? 
 





Children’s Theatre Audience Age 
While personally taking a children’s theatre class last year, we discussed the definition 
of children's theatre and what constitutes true children’s theatre. To the amazement of the 
class, the age in which children’s theatre is classified is from 0-21 years old (Ito). This covers a 
large age group and thus can be overwhelming when looking at the span of all types of 
children’s theatre; however, the target audience for a play introducing the topic of human 
trafficking is from the age of 12-18 as this is the age group traffickers begin to target and 
exploit. Having defined the branch of children’s theatre and the targeted age group, the last 
thing necessary for analysis of these plays is a guideline for what constitutes a good children’s 
theatre play. 
 
Guidelines for Analysis 
 Just as children’s theatre comes in many different presentations, it also covers a wide 
range of topics, characters, and base stories. The different facets of children’s theatre are as 
diverse as the individuals and cultures that comprise the world. Despite the variant nature of 
children’s theatre, there are some key elements that make a children’s play effective. 
However, it is not easy to find literature that explicitly spells out guidelines for creating the 
perfect children’s theatre piece. In The Young Audience: Exploring and Enhancing Children’s 
Experiences of Theatre, Matthew Reason explores the complicated idea of “quality” children’s 
theatre. He explains how the field of children’s theatre has had a difficult time asserting itself 
as a proper form of theatre, particularly when compared to theatre for adults, and how there 
is danger in assuming that quality children’s theatre is a simplified version of adult theatre 
(35-38). Children are not tiny adults; they do not have the same worldly knowledge that is 
found through experience over the years. However, they do still require a form of theatre that 
pushes them towards growth and stimulates their minds just as theatre for adults. These 
elements are often understood by the playwrights and perfected through trial and error with 
live audiences. Thus, in looking for an outline of a good children’s theatre script, I used a 
personal interview with Laurie Brooks, a playwright whose script I will be later analyzing, and 
the essays of Moses Goldberg, another beloved playwright in the field of Theatre for Young 
Audiences. Through using those resources, I observed four basic aspects of a children’s theatre 
play that make it effective for younger audiences. 
First, in a personal interview with playwright Laurie Brooks, I posed the question “What 
are some key elements that (in your opinion) create an ideal children's theatre play?”. She 
thought a moment and then proceeded to relay wisdom she learned studying at NYU with 
Aurand Harris and Lauren Swortzell, two prominent figures in the development of children’s 
theatre, and the philosophy she adopted from their influence. She suggested that whatever 
age group you are writing for, you must live in their world. You need to know what they think 
about: the experiences they are going through and their own personal worries. The best way 
to understand your target audience is to spend time with them, looking at the world with 
them and through their eyes.  
 This concept is much like what Moses Goldberg discusses in his Essays on Theatre for 
Young Audiences. When speaking on playwriting and the necessary elements for good 
children’s theatre, Goldberg discusses the views of psychologist Bruno Bettelheim in regard to 
crafting fairy tales for children. In these views, both agree that a child’s attention is best held 
when the play “at one and the same time relate to all aspects of [the child’s] personality… 
without ever belittling… giving full credence to the seriousness of the child’s predicaments, 
while simultaneously promoting confidence in himself and in his future” (Goldberg 115). 





Clearly, in order to engage an audience, one must create material that is relatable to them in 
some way, whether that be through content matter, the mannerisms and speech of the 
characters, or a combination of the two. This aspect is the ultimate component, because if the 
writer cannot relate to them, no amount of flashy costumes or fun dance numbers will make a 
lasting impression on the audience. 
 A second aspect Brooks finds important for children’s theatre is having movement in 
the play. She further explained that the use of the term “movement” was not defined as the 
physical movement of the characters (although that can be beneficial in catching and keeping 
a young audience’s attention) but rather as the pace at which the story is told. It should be 
intriguing and at a fast enough pace that the story doesn’t lose the audience’s attention. 
Sometimes this is accomplished through the plot and writing, with dialogue and stage 
directions that create a constant flow of storytelling.  
Third, children’s theatre should be interactive in some capacity, incorporating 
participatory theatre (theatre that to aid in engagement and breaking the fourth wall, or the 
acknowledgement of the audience from characters in the story) (Goldberg 98).  By breaking 
this fourth wall and including the children in the decision process of the production, they 
become invested in the story. The moment they are included is the moment they take on that 
story as their own; they must now find a way to help the protagonist or see the story to the 
end because now it is part of their own story and their voice can affect the outcome. 
The fourth element to consider when putting together a production for younger 
audiences is the aspect of education. While children’s theatre should include something 
educational (whether that be through the growth of the child emotionally or new information 
shared in a school cafeteria), it should never come across as an “educational play,” a play that 
is centered on teaching the children something specific. The lessons should be incorporated 
into the story, flowing effortlessly and teaching without the intent of explicitly teaching 
(Goldberg 39). In the words of Yasha Frank, “Children love to learn, but they hate to be 
taught” (Goldberg 40). The moment it becomes obviously educational, the children are turned 
off by the experience. When going to the theatre, it is generally accepted that the audience 
goes for entertainment, to be drawn into a different world and taken from their own struggles. 
When a production is explicitly educational, the audience becomes concerned that they must 
memorize and understand the material or worse, they present apathy to the characters and 
the story. 
The Plays 
 There are many plays in the genre of children’s theatre. As previously mentioned in the 
children’s theatre section of this paper, children’s theatre plays cover a wide variety of 
targeted age groups, content, and production aspects. The following plays were chosen 
specifically because of their use of traditionally difficult-to-digest content. All three plays are 
written by adult playwrights with the intention of reaching child audiences, and the targeted 
age group for the plays spans from 10-18 years old. Each play was written and published in 
different decades, which was not necessarily part of the criteria of the selection process but 
does highlight the timelessness and pertinence of exposure to difficult topics in children’s 
theatre. I came across these three plays in various ways through my undergraduate career, 
and found that while they are seemingly different, all three contain powerful messages meant 
to change an audience’s perspective and aid in their growth. 






Lisa Loomer’s Bocón! tells the tale of twelve-year old Miguel, a boy who lives in a 
Central American village oppressed by a military regime. Miguel, a proclaimed bocón (a 
Spanish word for “big mouth”), lives unafraid of the soldiers who maintain a strong influence 
in his village, loudly singing songs of protest in public with his father. However, when first his 
father and then mother are taken away by the soldiers because of their disruptiveness, the 
bocón Miguel is silenced, as he literally loses his voice. Encouraged by his aunt and other 
villagers to flee to the City of Angels (Los Angeles) to find his voice and tell their story, Miguel 
embarks on an adventure, fighting through the jungles of Central America to share his story 
and find his courage again. In his journey, he comes across folk characters of his culture who 
play varying roles as obstacles and propellants of his goal. The audience sees three worlds 
through Miguel’s eyes: a courtroom in America, his village, and the mystical jungles of Central 
America. Set in an ambiguous Central American country, Bocón! avoids focusing on the plight 
of immigration from one particular country and instead presents this concept as universal.  
While it is not specifically set in any one country, it does incorporate Central American 
culture and heritage, weaving a story full of native myths and music. It’s writing adds to the 
authenticity of its origins as the script is written in a mixture of English and Spanish, for a 
sense of unity among audiences of multiple languages. It incorporates rich cultural inspiration 
and deep character development to create a beautiful story eagerly taken in by the audience. 
In sum, these individual aspects of this script present the opportunity to create a production 
impactful to audiences. 
Along with being an entertaining play, Bocón! meets the previously described criteria of 
a good children’s theatre script. First, taken from the perspective of a 12-year-old boy, the 
audience is invited to look at his world through his eyes. The characters in the jungle are 
meant to look mystical and otherworldly with the use of half masks to distance the reality of 
the actors but also reflecting the reality Miguel witnesses. Similarly, the American judge and 
the soldiers are never seen in person. Both are sounds played over speakers (the judge is a 
voice while the soldiers are specified by the sound of stomping boots). A suggestion for the 
judge’s voice to be slightly distorted is made by Lisa Loomer in order to get the idea across 
that he is speaking a language unfamiliar and alien to Miguel. Just as the characters are 
portrayed through Miguel’s eyes, so the individual settings reflect Miguel’s emotions and 
experiences in those places: comfort in his village, uneasiness in the jungle, and isolation in 
the courtroom. These elements of design in the production emphasize Miguel’s point of view 
and include the audience into the world of a 12-year-old. 
Second, there is a lot of movement in this script. The story is intriguing. For the 
majority of the script, Miguel is moving from character to character, forging through the 
jungle on a mission; there is no time to stop, especially with energetic characters who propel 
the flow of the story. The majority of scenes last around 5-7 minutes in length with the 
longest scene being the entire jungle trek, thus the total playing time of the production is an 
estimated 50 minutes.  
The show is also engaging and interactive. Along with a timeless coming of age story, 
the production uses music throughout the storytelling process and breaks in the fourth wall. 
Loomer’s characters also add to the audience interest through the incorporation of detailed 
character development, particularly in the personality of La Llorona, a traditionally terrorizing 
figure in Latinx culture. She is presented with redeeming, motherly qualities in Loomer’s play 
and acts as a guide for Miguel (and all lost Central American children) on his journey to 
freedom.  





Finally, this show is not explicitly educational. While the topic of immigration is woven 
throughout the story of the play, the audience is not focused on the fact that Miguel is an 
immigrant child. They are focused on his journey, cheering him on as he meets different 
characters and gets closer to finding his voice. The writing of this play does not paint Miguel as 
an unfortunate child who is in need of someone to save him. Instead, Miguel is shown as a 
child who is in need of guidance and encouragement but is validated in his identity and 
capable of sharing his own story. Even in the midst of having a lost voice, he does not require 
anyone else to speak up for him because he can find ways to communicate past language 
barriers. When the play is focused on telling a story, as Bocón! is, the audience learns 
concepts and pertinent information without ever feeling like they are expending energy to 
remember it. 
 
The Topic: Immigration 
Immigration is widely discussed in society today. It has been a controversial topic for 
many years, and not exclusively in American society. For thousands of years, people have 
immigrated due to war, famine, and natural disasters. There is a model of belief that early 
humans migrated out of Africa and spread throughout the modern Asian continent over 60,000 
years ago (Kuo). Understanding that immigration is not new, it is interesting to observe how 
the response to immigration (the tendency to alienate immigrants from the natives of the 
country, particularly considering migration is what has populated many areas of the globe) has 
remained a polarizing topic over the years, with many opposed to the acceptance of 
immigrants entering the country. America is no exception to this opposition. 
There are many reasons why Americans fear the thought of people immigrating to the 
country; however, it seems one of the major contributors to this fear is the loss of one’s own 
economic security. In Children of Immigration, a difference between old immigrants and new 
immigrants is discussed, mainly the idea that old immigrants seem to easily assimilate into 
American culture, while new immigrants are viewed as here to exploit the American economy 
and return back to their home countries rich (Suaréz-Orozco et al. 39-41). This view was so 
strongly held because of the assumed stark appearance differences between the natives of the 
country and those immigrating into the country (a second issue most opponents to immigrants 
have) and the assumptions that come with easily identifiable traits such as skin color. Many 
opponents to immigration often fail to consider the humanity of people from different cultures 
in their fear of “other” changing the norm. 
In order to understand another culture and not dehumanize human beings, it is best to 
hold a dialogue between two parties. In Theatre for Young Audiences, a children’s theatre 
piece was created through the collaboration between school children from the United Kingdom 
and South Korea (Schuitema et. al 75). Influenced by the correspondence held through a blog 
between the two groups of children that allowed the opportunity to ask any question that they 
would like to know about people from a country different to their own, Peter Wynne-
Willsonwrote a script that combined both aspects of each group’s culture. In this 
correspondence, they discovered that there are aspects they have in common: their curiosity 
about the world and their shared love of storytelling. These similarities were made rich 
alongside their nuanced cultural and geographical differences, for example the presence of 
red squirrels in England, or the fact that many South Korean stories begin with the phrase 
“Once upon a Tiger”, (Schuitema et. al 76). It was through the exposure to people from a 
seemingly different world that the children were able to not only expand their world-view, but 
also influence a play that highlighted those interesting things they found in their 





correspondence and shared their mutual understanding and interest with each other to other 
audiences. 
 
Brave No World 
 Written by Laurie Brooks, Brave No World: Community. Identity. Stand-up Comedy. 
(the second play that incorporates difficult topics into children’s theatre) explores the stories 
and rants of two very different high school students through the presentation of a stand-up 
comedy routine. John, the protagonist of the play, is a white 17-year-old boy who “takes his 
style from black culture in body language, dress, and speech” (Brooks 5). He presents himself 
as a rough-around-the-edges Casanova who is too cool for school but secretly loves reading 
classic books. The other character in the play Lexie, a black 17-year-old girl who is “upwardly 
mobile [a] good girl; more white in style than black” (Brooks 5) is a straight A student, 
concerned with maintaining a good image and keeping a high grade point average. These two 
teenagers attend the same school but live in two seemingly different worlds, perfectly content 
in their separate spheres and never imagining the other would be someone they could 
communicate with. However, when John’s recently divorced mom and Lexi’s widower dad 
meet and get married, their separately content lives get completely flipped around as they 
become step siblings. Now they must learn to not only navigate the difficulties of high school 
but also acclimate to the changes of family life and acquiring a sibling who appears to be their 
polar opposite. 
 Just like Bocón!,  Brave No World invites the audience into the world of the younger 
audience. From the perspective of 17-year-olds, Brave No World targets the older age bracket 
of children’s theatre, an often-forgotten age group when it comes to the performance of 
relatable material. It uses the lens of nontraditional race stereotypes while exploring the 
complexity of the teenage years. With only two characters, who remain on the stage the 
entirety of the show, Brave No World changes the traditional appearance of children’s 
theatre. There is no elaborate set, only a few books scattered around the stage, two individual 
microphones, and stools for the two actors. The simplicity of the set allows for the complexity 
of the words and emotions of the characters to be the focal point. Incorporating spoken word 
and rap music, Brave No World uses the language of its target audience to reach and relate to 
them. They are real and true to the audience of teenagers. In the personal interview with 
Brooks, she stated that she held onto the concept for Brave No World for a little while, 
because she wanted to stay true to her audience. With the help of the Kennedy Center (the 
national center for the Performing Arts in Washington D.C. and the commissioner of Laurie 
Brooks’s play), she went to a diverse high school near the Kennedy Center and started a 
dialogue with the students. It was through these interactions that she was able to flesh out the 
world and concerns of her characters. Her word choice and mannerisms reflect those that she 
observed in her interactions and research of this age group. 
 It is through words that this play finds its movement. As previously stated, the set is 
minimal. The characters aren’t written to move around the stage too extensively (however, 
this could be a directorial choice for some productions), so one may assume that the child 
audience could easily lose interest in the story. While this could prove to be a challenge, 
particularly if the actors do not understand the importance and meaning of the dialogue in this 
play, this aspect does not nullify the play’s potential for movement. The movement is in the 
words. The story is propelled by the thoughts and worries of the characters. The incorporation 
of monologues, side conversations, interactions with each other and the audience, and rap 
music creates an engaging story.  





 In regard to its proposed quality, the most important aspect is that it is not an 
“educational” play. Of the three chosen plays, Brave No World incorporates the most 
academic material, frequently making references to classic literature traditionally required by 
school standards (as evident in its title), but even in its incorporation of classical literature, 
the audience need not have prior exposure to these texts. This play is outspoken in its ideas of 
race and gentrification; however, it presents this information just as Bocón! does, relaying it 
through the focus of the story of two teenagers. The play is never about cultural differences; 
it is the story of two teenagers who experience the confusion and self-inflicted isolation due to 
society’s view of cultural differences within their own lives. It provokes and inspires the 
teenage audience to look at their own world and identify instances of injustice they may have 
experienced but never had been able to define. 
 
The Topic: Racism and Cultural Awareness 
The definition of racism according to the Webster’s Dictionary is “the belief that all 
members of each race possess characteristics or abilities specific to that race, especially so as 
to distinguish it as inferior or superior to another race or races”. With racism, there is a 
disconnect between two or more groups and a lack of understanding of the value and humanity 
of people who are placed together, an action that occurs from a fixation on the other’s 
differences. Mahzarin Banaji and Anthony Greenwald explain different theories as to why 
people hold certain biases towards people who are not “like them”. Identification and 
classification within humans occur at a very young age. In a study conducted with 5-year-olds, 
two pictures that contained cartoon characters of two different colors (purple and red) were 
displayed. One group was behaving badly, while the other was depicted as behaving kindly. 
When first exposed to the pictures, the children made no associations with the color and 
associated behavior; however when the groups of people were given made up names, the 
children quickly started to associate which group was naturally good and which one was 
naturally bad (Banaji 131). This simple form of labeling ingrained an association between an 
opinion and the physical appearance of certain groups of people. This acceptance of labeling 
may lend some insight into the way biases towards certain groups with racial and cultural 
differences perpetuate among several generations.  
Another study looks at the scanning of faces by infants to determine if they have a 
preference for one race over another before societal influence has been replicated many times 
and with many different variables. In an eye-tracking study conducted in 2012, Gaither, 
Pauker, and Johnson evaluated the eye movement tendencies of biracial infants when 
observing faces of ten different women of varying race. The scientists expressed that previous 
experiments that tracked eye movement patterns had shown infant preferences to faces most 
similar to their own (a racial preference) (Gaither et. al). This is most likely attributed to the 
fact that the baby has seen this facial structure in its own environment so often that a 
preference for the familiar is natural. In Gaither’s study, biracial infants show no particular 
preference over photographs of different races (both parents’ races were represented in the 
lineup and this exposure was evident in the responses). This study lends to the idea that 
perhaps through repeated exposure to people who are different from the traits we self-
identify with; we can fight this natural tendency to choose a certain group of people over 
another based on superficial traits. By emphasizing the concept of expanding an individual’s 
sphere of contact (not forcing children to have a lot of different friends but rather, 
encouraging them to hold dialogue with people who may not share similar traits), perhaps race 
and cultural difference could be something celebrated. 






The Arkansaw Bear 
 In our final analyzed play, Aurand Harris writes a heartbreakingly beautiful script that 
highlights the world of 10-year-old Tish, a curious and friendly young girl whose grandfather is 
dying. Unable to understand why he is dying and initially unwilling to face this reality, Tish 
wishes on the first star in the night sky, asking this star to show her why her grandfather has to 
die. With this spoken wish, the first star whisks Tish away to a world of her imagination where 
she meets the World’s Greatest Dancing Bear and his traveling companion, Mime. The two of 
them are on a journey of their own, attempting to escape death (personified through the 
character of Ringmaster). Seeing that the two are in need of help, Tish decides to aid the bear 
and his mime by prolonging his last day long enough to understand how he can make the most 
of his life and leave behind a legacy. Through brilliant dialogue, friendly characters, and a 
musical number or two, Aurand Harris’s The Arkansaw Bear invites audiences to ponder two 
important questions: “What is the meaning of life?” and “How do we individually deal with 
grief, particularly in regards to the death of a loved one?”. 
Just as the previous two plays, The Arkansaw Bear script shows key elements that make 
it a children’s play of great quality. It is told through the perspective of a 10-year-old girl and 
true to that perspective, brings the audience into the whimsy and fantasy of her imagination. 
This script contains two worlds: a hallway to a hospital and a fantasy world with talking and 
dancing animals. The hospital is written to be abstract and foreign, a place where Tish is 
uncomfortable and feels unwelcome (similar to the courtroom scenes Miguel experiences). Her 
mother and Aunt Ellen (the only two family members as characters in this story) are conveyed 
through voiceovers who relay information to Tish from above. This imagery mirrors how Tish 
must be feeling when talking to adults in her life, a feeling of disconnect and being talked 
down to. On the other hand, the fantasy world is bright and inviting, mirroring the emotions 
Tish experiences when escaping to her imagination. She meets characters who talk to her, not 
down at her, and who share her world. The audience is right alongside her as she experiences 
these interactions. 
It is the longer of the three plays, but still provides enough movement that the 
audience never becomes bored. This play is similar to Bocón! in that it follows a journey plot, 
as such, journey plots naturally move towards an end goal, instigating interesting movement. 
There are also several brief dance numbers incorporated throughout the script to break up the 
dialogue of the play and add to the characterization of the World’s Greatest Dancing Bear. 
Entrances and exits of various characters and the incorporation of design elements also aid in 
the flow of the show, creating an engaging production that is never stagnant. 
Although it does not explicitly call for audience participation, The Arkansaw Bear uses 
several instances in which the audience is invited to feel like a part of the story, encouraged 
to cheer for the World’s Greatest Dancing Bear and Little Bear in their individual 
performances. There are also plenty of different parts of the script that allow for the freedom 
of directing choices that could engage the audience in the action, especially if targeted for 
younger audiences; however, simply experiencing the show is engaging enough. Similar to the 
two previous plays The Arkansaw Bear is also not explicitly “educational”, but it does provide 
little gems of wisdom that aid in the emotional growth of younger audiences. Through the 
Little Bear, Tish is shown a character who has already experienced grief and learned how to 
survive these feelings. By “giving [their] most to the livin[g]” (Harris, 64), Little Bear 
expresses that others can honor the loved ones who have passed on and left joyful pieces of 
themselves in those who are left to grieve. This show shares this lesson by again not focusing 





on the topic of grief but rather the story of a girl grieving, a story that others can relate to 
and learn from through witnessing this play. 
 
The Topic: Grief  
 Grief is an emotion guaranteed to be experienced by the majority of the world, 
particularly as we grow and continue to make bonds and connections with other mortal 
humans. Grief over the loss of a loved one can be debilitating and difficult to comprehend, 
especially during early childhood. An article from Stanford Children’s Health discusses the 
different ways children deal with grief throughout different age groups. In Tish’s age group 
(school-aged children), a basic understanding of the permanency of death and the concept of 
it is prevalent; however, there is a curiosity and fear about not knowing what happens after 
death. The same is expressed in Grief in Children: A Handbook for Adults, elaborating that 
children at this age tend to have a wider variety of coping mechanisms to deal with the grief 
but still maintain a lot of anxiety due to helplessness and loss (Dyregrov 72-73). Instead of 
avoiding the topic with children, it is recommended that a trusted adult be with the child 
throughout the entire process (from news of the death to the funeral). It is in these most 
vulnerable and confusing moments that children need guidance in how to understand this 
overwhelming emotion. The facilitation of thoughts and feelings should ultimately be led by a 
trusted adult; however, therapy and professional advice can help in preventing long lasting 
psychological problems in the form of depression, anxiety, and guilt (Dyregrov 167). Through 
sifting through emotions, fully understanding the concept of death, and feeling validated in 
their grief, children can learn to cope and healthily grow. 
 
Proposal 
 After having evaluated three plays and their incorporation of difficult topics, it is 
evident that there is a possibility of creating quality children’s theatre that discusses big 
issues. There are things to consider when presenting these topics. The playwright must make 
sure that they create a script that lives within the world of the targeted audience, create a 
play with movement, be interactive and engaging, and not be “educational” (or didactic). One 
must also be certain that the material is relayed in an age appropriate manner, expressing 
concepts that most children would have most likely experienced in their own lives or if they 
have not yet experienced these concepts, presenting them in ways that make sense to their 
psyche. For example, the topic of grief can be presented to a 10-year-old child because this 
age group has most likely been exposed to a form of grief in some way (if not firsthand, then 
by observation of others in their lives). Considering all of this, I argue that the field of 
children’s theatre is in need of a play that introduces the topic of human trafficking to one of 
the age groups most affected by this crime. 
 
Human Trafficking 
Human Trafficking has become a major topic of interest in recent years. Social media 
has assisted in raising awareness of this modern-day slavery; however, according to reports in 
2016 from the International Labor Organization (ILO), an estimated 40.3 million people are 
currently enslaved in human trafficking of some form. Whether it be sex trafficking or labor 
trafficking, human trafficking affects all races, ages, and genders, though tending to focus on 
women and children— the more vulnerable of the population. In that same report by the ILO, 





about a quarter of the victims of this estimated $30 to $45 billion industry (Behnke) are 
children. Putting that into perspective, that means around 10 million children are enslaved in 
human trafficking of some sort. There are many organizations fighting against traffickers and 
bringing information to children and parents, organizations such as A21, the Polaris Project, 
Micah’s Promise, and LOVE146. These organizations provide materials that prepare adults to 
broach the topic of human trafficking with child audiences, and I believe it would be 
beneficial to extend that distribution of information through the world of theatre. 
 
Human Trafficking and Theatre 
Through my research, I have found that the connection between theatre and human 
trafficking is limited. There are currently no children’s theatre plays that introduces the topic 
of human trafficking. A quick google search for plays on human trafficking will lead to She has 
a Name, a play written by Andrew Kooman that tells a story based on true events of a young 
woman who had been trafficked at a young age. This play includes commentary on the justice 
system, the world of the trafficked young woman, and the emotional and physical scars she 
has to bear. While this play 
includes much information 
about human trafficking and a 
representation of the effects 
it has on its victims, the 
rating of this play is meant 
for an older age bracket than 
the youngest who traffickers 
target. According to statistics 
from the Polaris Project, in 
2018 the reported age at 
which trafficking began for 
individuals in the United 
States spiked around the age 
of 15 to 17 (see fig. 1). These 
numbers are based on 
individuals who were able to 
be contacted and who wished 
to share this information with 
the hotline, a form of 
communication that relies on the initiation of conversation by the victims. There is a 
possibility that these numbers could be higher than what is reported as the availability of 
resources to contact aid and the knowledge of these different outlets could be low. 
With children as a high target in this rising crime, would it not be beneficial to provide 
knowledge of prevention to not only the parents and guardians of the children, but the 
children as well, especially in instances where children do not have someone to look after 
them? Children’s theatre provides an effective avenue in which this topic can be explored and 
shared with younger audiences. For one, theatre connects with people in ways that books and 
movies cannot. There is a live person to connect with through their character, the story is 
unfolding in real time, and while theatre is scripted and rehearsed, there are so many 
potential areas where life can interrupt that no two performances are the same. It replicates 
the unpredictability of life, authenticating the experience for the children and making them 
more receptive to the material presented. Presenting a children’s play that raises awareness 
Fig. 1. Line graph of reported age in which trafficking began for 
victims in the United States as gathered by the Polaris Project. 





of the topic of human trafficking would be a useful resource, as long as one is made of good 
quality. 
In considering how to create an effective children’s theatre play that incorporates 
human trafficking, we have to look at the criteria previously set up in this paper. First, the 
play will need to live in the world of the targeted age group. In the instance of this proposed 
play, prevention of further trafficking incidents is the goal, thus the targeted age group would 
range from 12 to 14 years of age, an older middle school audience. In an article posted by 
Baylor Online Graduate Programs, there is certain content material individual age groups 
should be exposed to and individual ways the children may receive this information. The age 
group for the proposed play bleeds into two of Baylor’s established age groups. This in 
between age is beginning to understand complex issues in the world and use abstract thinking 
skills that aid in self-expression (“How to Talk About Human Trafficking with Children and 
Adolescents”). As such, the world of the play can still have mystical, imaginative moments as 
seen in Bocón!; however, there should still be elements of reality, particularly because they 
are transitioning into the world of adolescence and early adulthood. 
The proposed play will also require movement and interaction of some kind. As 
previously analyzed, this movement need not necessarily come from physicality. Depending on 
the plot of the play, the movement can come from the dialogue between characters. By 
making it relatable to the target audience, the play can also be interactive through the use of 
colloquial terms and pertinent references/concerns for these early teenagers. While it should 
not look like the interactive theatre of younger audiences (theatre in which all are prompted 
to clap their hands or shout out encouragement to the characters in the play), it is necessary 
for the play to be interactive enough for the target age group to be engaged in the production. 
The proposed play must also not be explicitly educational. Again, as previously stated, 
audiences are not receptive nor accepting of a lesson when it is shared through dialogue 
focused on teaching. The lesson has to be woven within the dialogue and plot; the audience 
has to be invested in who the characters are and what is happening in those characters’ lives 
before they soak in any intended lessons. 
A final consideration for this proposed play is the incorporation of a talkback at the end 
of the production. Often incorporated in scripts by Laurie Brooks, talkbacks are important 
aspects of some forms of theatre (often children’s theatre) that enables the cast to come to 
the audience after a show—either as their character or themselves—and share their process 
and understanding of the work they produced. Through talkbacks, the audience has the 
opportunity to ask difficult questions and begin a dialogue with the cast and crew who 
produced the production and fellow spectators. Because of the intense subject matter of 
human trafficking, it could be assumed children (especially younger audiences) will have many 
questions about what they have seen on the stage. By incorporating a talkback at the end of 
the production, the subject can be discussed in a safe, public space. It gives the audience 
members a voice and validation in their opinions. As Laurie Brooks questions in an article 
discussing the use of a talk back forum in theatre, “Why not tap into this impetus for more 
involvement, inviting audiences into a shared dialogue based on the play they have just seen?” 
(“Beyond the Role of Spectator”). Talkbacks can ignite the spark for conversation and change 
to occur well past curtain’s close. 
 





Conclusion and Future Study 
Children’s theatre has made many strides in creating plays with diversity and depth, 
and the more people invest in the world of children’s theatre, the more society will realize its 
importance in the development and growth of children. While undertaking this research paper, 
I couldn’t help but notice the lack of academic research pertaining to the chosen plays. While 
I do not believe theatre is an academic field in the traditional sense of it requiring extensive 
published research and literature, I recognize the importance that theatre be taken seriously 
by other fields. Generally, this is accomplished by measuring up to the harder sciences through 
publications and research in the field. However, I have noticed in my brief experience with 
theatre, the research and development tend to go into the productions and does not reach 
publication level. While it would have been interesting to see other analyses of the children’s 
plays, it was also interesting and rewarding to be able to analyze through a clear lens. 
I also recognize that I am in no means an expert in either the field of children’s theatre 
nor understanding and relaying difficult topics, particularly to a child audience; however, 
through this endeavor, the inspiration to produce a work that does just what I had previously 
proposed has struck. Post-graduation, I intend to look deeper into this concept of children’s 
plays that cover difficult topics, reading through various plays and researching what quantifies 
the type of information appropriate to be relayed to younger audiences. This paper only 
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Autoshaping is a procedure, combining both operant conditioning and classical 
conditioning, used in animal training to jump-start a target behavior. Lepper and Petursdottir 
(2017) found that response-contingent pairings (RCP) were more effective than response-
independent pairings (RIP) in producing vocalizations in children with Autism Spectrum 
Disorder (ASD). RIP procedures entail a time-based intertrial interval (ITI) followed by the 
beginning of a trial, whereas RCP procedures include a response initiation period between the 
ITI and the trial. The current study compared RCP and RIP procedures to determine which one 
was more effective for acquisition of nose poking in rats. Number of days to reach acquisition 
(poking on at least 90% of trials) of nose poking, percent of trials with the target nose poke, 
and the latency to nose poke were recorded as indexes of procedure efficacy. All rats reached 
acquisition in RCP by the end of the study; however, one rat never reached acquisition in RIP. 
All rats required fewer sessions to acquisition in RCP than RIP, indicating that RCP may be 
more effective in autoshaping the nose poke behavior in rats. Extensions of this finding could 
be in autoshaping procedures and even in producing vocalizations in children with ASD.  
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A Comparison of Response-Contingent and Response-Independent  
Autoshaping Trials in Rats 
Autoshaping, which includes both operant conditioning and classical conditioning, is a 
method in animal training for teaching new behaviors. Operant and classical conditioning 
differ in the types of relations they involve. Operant conditioning involves relations between 
responses and stimuli when voluntary behavior is strengthened or weakened by consequences 
such as punishers or reinforcers (Skinner, 1937). This indicates that the consequences are 
dependent on the behavior occurring. For instance, an experimenter does not want his lab rat 
to press the lever while the rat is in the operant chamber. The operant chamber is set to 
shock the rat whenever the rat presses the lever. Given the aversive nature of a shock, this 
consequence will decrease the likelihood that the rat will press the lever while in the operant 
chamber. Classical conditioning is different from operant conditioning because it focuses on 
an association between two or more stimuli, independent of behavior (Pavlov, 1927). For 
example, in Pavlov’s laboratory, a metronome sounded just prior to food deliveries. After 
repeated pairings of metronome and food, the dogs began to predict food delivery from the 
metronome due to stimulus-stimulus pairing, eliciting salivation when the metronome was 
presented. Salivation, however, was never required and did not impact the metronome-food 
relation/presentations. 
Autoshaping has a greater effect on response acquisition than just classical 
conditioning or operant conditioning methods alone. Autoshaping first elicits a response by 
stimulus pairings without a response requirement, then reinforces desired behavior at the 
moment it occurs. Atnip (1977) demonstrated that autoshaping produced faster acquisition of 
a lever pressing behavior in rats when compared to classical conditioning or operant 
conditioning. Autoshaping has been used to facilitate the acquisition of skills within many 
animals such as rats (Atnip), mice (Papachristos & Gallistel, 2006), monkeys (rhesus, Sidman 
& Fletcher, 1968; squirrel, Gamzu & Schwam, 1974), birds (pigeons, Brown & Jenkins, 1968; 
bobwhite quail, Gardner, 1969; leghorn chicks, Lucas & Wasserman, 1982; chickens, Downing 
& Neuringer, 1976; ring doves, Drew, Yang, Ohyama, & Balsam, 2004),  and fish (cuttlefish, 
Purdy, Roberts, & Garcia, 1999).  In pigeons, autoshaping usually involves presentations of a 
key light followed by food. Brown and Jenkins (1968) are credited with first demonstrating 
autoshaping.  The procedure entailed a key light illumination on during the trial for 8 s and 
off during the intertrial interval (ITI). After 8 s, the key light turned off and the food tray was 
raised for the pigeon to eat as much as it wanted; the presentation of these two stimuli 
comprised one classical conditioning trial. If the pigeon pecked the key during presentation of 
the key light, the trial immediately ended (i.e., the light turned off and food was presented); 
the presentation of food immediately following a peck is an operant relation where the food 
presentation occurs sooner if a peck occurs. If a peck occurred in the ITI, the trial was 
delayed for 60 s (Brown & Jenkins, 1968). These repeated pairings of the key light and food 
led to conditioned responding, or initial pecking, to the key light; presentation of food 
immediately following pecking of the lit key strengthen voluntary (operant) key pecking. 
Because of the classical conditioning aspect of autoshaping, it is important to pair the 
stimulus that is being trained (i.e. key light) with the feeder (i.e. bird seed). This pairing is 
necessary for maintenance of the target behavior (Hitzing & Safar, 1970).  





Within animal research, response-independent pairing (RIP) is used more often than 
response-contingent pairing (RCP).  RIP procedures entail a time-based ITI followed by the 
beginning of a trial, whether it is the illumination of a key or the experimenter asking the 
participant for a vocalization (Brown & Jenkins, 1968; Lepper & Petursdottir, 2017). By being 
on a specific schedule, such as fixed time 20 s for the ITI, the trial initiation will happen 
every time after that fixed time (see Figure 1). RCP procedures include a response initiation 
period between the ITI and the trial (Papachristos & Gallistel, 2006; Lepper & Petursdottir, 
2017). Immediately following the ITI, the subject at that point must perform a specific 
behavior to start the trial such as lever pressing or pressing a button. If the subject does not 
perform the specific behavior to initiate the trial, the trial never starts. Although no basic 
research with nonhumans has compared the efficacy of RCP procedures to RIP procedures, 
applied research in children with autism indicates that RCP might be more effective than RIP. 
Lepper and Petursdottir used stimulus-stimulus pairing (a procedure with structural parallels 
to autoshaping as stated by da Silva & Williams, 2020) to induce new vocalizations in 
nonverbal children with Autism Spectrum Disorder (ASD). In their study, the researchers 
employed both RCP and RIP procedures to determine which procedure was most effective in 
producing vocalizations. In RCP sessions, the response initiation behavior was a button press, 
in which the boys were previously trained to do. The sessions would start off with the 
presentation of the button within reach of the participant, but the trial would not begin 
without the button press. The experimenter then vocally presented either a target syllable or 
a non-target syllable. If it was a target syllable, the participant would receive a reinforcer, 
and if it was a non-target syllable, the participant would not receive a reinforcer. Upon 
termination of the trial, an ITI began for a minimum of 10 s, after which the button was 
presented again for the response initiation period. In RIP sessions, instead of a button press, a 
vocal observing prompt (such as look) was used to get the participant’s attention followed by 
trial initiation, the experimenter presenting the target or non-target syllables. Since there 
was no response initiation period, trials happened on a specific schedule, which was 
determined by yoking the RIP sessions to RCP sessions. Yoking entails equating the session 
durations, to ensure the response initiation aspect of RCP sessions did not drastically change 
the amount of time in sessions with RIP having much shorter sessions. Lepper and Petursdottir 
found that the three boys produced more target vocalizations per minute in RCP procedures 
than in response to RIP procedures, demonstrating that RCP was better at producing 
vocalizations. 
The finding that RCP procedures produced more of the target vocalizations allows for 
the development of more effective stimulus-stimulus pairing in programs for nonverbal 
individuals with ASD and begs questions regarding the efficacy of RCP procedures in 
acquisition of a skill in autoshaping behaviors in animal training. da Silva and Williams (2020) 
compared stimulus-stimulus pairing in human studies and animal autoshaping and determined 
that stimulus-stimulus pairing seems analogous to autoshaping procedures. Because they are 
so similar, it is important to draw parallels between stimulus-stimulus pairing and autoshaping 
to figure out effective procedures for autoshaping. Autoshaping typically uses RIP procedures 
to train new behaviors rather than RCP, which has been found to be better in inducing 
vocalizations in children with ASD. The closest study in animal autoshaping to one that used 
RCP procedures in basic research was done by Papachristos and Gallistel (2006) who used 
response-initiated trials (RCP) to train head poking in mice; however, it did not test RCP 
efficacy against RIP.  After being placed in an operant chamber, a white noise and light 
signaled the opportunity for the mouse to initiate a trial by poking his head into one of the 
feeding stations located at the back of the operant chamber. After trial initiation, the mouse 





had the opportunity to poke its head in the feeding station in the middle of the front wall of 
the operant chamber across autoshaping trials that operated as those described previously 
(e.g., Brown & Jenkins, 1968). If the mouse poked its head in the feeding station before the 
end of the trial, the mouse received food immediately (which strengthens poking through 
operant conditioning). If the mouse did not poke before the end of the trial, the mouse 
received food following the termination of the trial (defaulting to a classical conditioning, or 
pairing, trial).   
Although Papachristos and Gallistel (2006) did not investigate RCP versus RIP to 
determine their relative effectiveness in mice, their work introduced and tested the impact 
of session spacing, a method similar to trial spacing. Trial spacing refers to the amount of 
time given for ITI. Longer ITIs allow more space between the trials within a session. Trial 
spacing directly relates to response level and rate of acquisition (Balsam & Payne, 1979). For 
instance, Gibbon, Baldock, Locurto, Gold, and Terrace (1977) found that a higher ratio of ITI 
to trial duration resulted in faster acquisition of key pecking in pigeons than if it was a lower 
ratio of ITI to trial duration. This means that faster acquisition of key pecking occurred when 
there was more time between trials. Additionally, Lucas and Wasserman (1982) found that 
shorter ITIs led to lower percent of trials with the target peck. Because trial spacing has been 
shown to improve the acquisition of a skill, Papachristos and Gallistel (2006) questioned 
whether session spacing impacted acquisition in a manner similar to trial spacing. Using 
session spacing as a manipulated variable, Papachristos and Gallistel split the mice into four 
conditions: two sessions per day, one session per day, one session per two days, and one 
session per four days. First, the response initiation head poke in the back of the operant 
chamber at station H4 was required before the session could start. Following the response 
initiation head poke at station H4, another head poke at Station H2 was required for the trial, 
which resulted in food delivery. When using one session per four days, more trials occurred 
during each session, indicating a shorter latency period between the signal (white noise and 
illumination of station H4, the response initiation opening to head poke) of the opportunity to 
initiate a trial and trial initiation. Even though one session per four days had the most trials 
per session, one session per two days had the earliest onset of nose poking (all by session 
four). One session per two days yielded the second most trials per session, also indicating a 
shorter latency period between the signal of the opportunity to initiate a trial and trial 
initiation. Even though the results did not reach significance, visual analyses support possible 
session spacing effect in that the mice were able to initiate more trials per session as well as 
have onset in the earliest sessions when the sessions were not every day.   
The purpose of the current study was to determine whether RCP or RIP was more 
effective in autoshaping the nose poke behavior in rats, testing the finding by Lepper and 
Petursdottir (2017) that RCP was more effective than RIP in producing vocalizations in 
students with ASD. Number of sessions to acquisition (poking on at least 90% of trials for three 
consecutive days), percent of trials with the target nose poke (number of trials with the 
target nose poke divided by total number of trials), and latency (time between the given 
stimulus and the target response) to nose poke were measures of autoshaping efficacy. 
Additionally, the current study expanded on research already done in this laboratory which 
did not find RCP to be more effective than RIP overall.  By replicating this study, it was 
intended to determine whether RCP was more effective than RIP in producing acquisition of a 
target skill. In addition, the current study expanded on the prior study by conducting sessions 
every other day instead of daily to determine whether session spacing will affect the 
acquisition of nose poking. The hypothesis was that RCP would be more effective in 





autoshaping the nose poke behavior in rats, leading to acquisition earlier in RCP than RIP.  




Five Rattus norvegicus were used:  MJ, LJ, RY, BY, and BO. All rats were four months 
old when their sessions commenced. They were naïve to nose poking but had prior experience 
with lever pressing and eating dispensed pellets from a food tray in an operant chamber. They 
were housed individually in home cages with free access to water on a 12-hour light and 12-
hour dark schedule in their housing room. All experiments were conducted during the light 
hours. The rats were fed six days per week with the standard rat chow to maintain a stable 
body weight. The bedding in the cages was changed two times per week, and the cages were 
washed once a week. The experiment was approved by the Institutional Animal Care and Use 
Committee (IACUC).   
Apparatus 
Five identical operant conditioning chambers (Med Associates Model ENV-008_VP) were 
used in the experiment. The work panels (front and back walls) were made of aluminum. The 
front door, ceiling, floor, and back door were made of Plexiglas. The operant chamber was 30 
cm long x 24 cm wide x 21 cm high. The floor of the chamber had 19 aluminum bars 
approximately one cm apart, and the bars were parallel to the work panel. The work panels 
were aluminum walls with a lever and two nose poke holes. The lever was approximately 4 
cm wide and extends approximately 2 cm from the work panel. The bottom of the lever was 7 
cm above the floor of the chamber. The lever was centered on the work panel. The nose poke 
holes were on both the right-hand side and the left-hand side of the work panel. The nose 
poke holes were about 3 cm wide, big enough for the rat to fit his nose in at the bottom of 
the work panel. The nose poke holes were approximately 2.5 cm above the bars. The poking 
was detected by infrared beams in the nose poke hole that pass through the opening. The 
food opening had a diameter of approximately 3 cm and was 2.5 cm above the chamber floor. 
It was centered on the work panel below the lever. The automatic feeder dispensed pellets 
into a circular food tray contingent on the programming of Med-pc IV, a software interfaced 
to the operant chamber. The reinforcer pellet was 45-mg TestDiet pellets (AIN-76A formula) 
delivered via a Med Associates Model # ENV-203 feeder. Each pellet delivery occurred with a 
1.0-kHz tone lasting 0.5 s and the signal for the nonreinforcement period in the apparatus was 
a 10-kHz tone. All tones were delivered through a Model # ENV-223 tone generator. 
 
Procedure 
Pretraining. Pretraining was not needed because rats had a history of lever pressing 
and eating from food magazines in these chambers. The target response was nose poking, a 
novel behavior. 





General Procedure. The sessions were conducted every two days. Number of total 
sessions varied for each rat depending on how quickly the nose poke behavior was 
autoshaped/acquired. There were two parts to the sessions: RIP and RCP (see Figure 1).  Each 
part of the session was 24 min long, occurring together with a short break for the researcher 
to start the next part, every two days. The rat stayed in the operant chamber between Part 1 
and Part 2 of the session with the researcher starting Part 2 following Part 1 by opening the 
operant chamber and restarting the program. Sessions were discontinued after 14 days if no 
acquisition of the target skill was reached. Both the side of the nose poke and order of the 
parts were counterbalanced. Order of parts and type of nose poke (left or right) remained 
constant for each rat but was randomly assigned across rats to create the schedule shown in 
Table 1. Following the assigned Part 1, either RIP or RCP, the rat then was exposed to the 
other procedure. For example, if the rat was assigned RIP during the Part 1 of the session, 
RCP comprised the Part 2 of the bi-daily session. Similar to assigned part, if the left nose 
poke was targeted in Part 1 then the right nose poke was targeted in Part 2 (see Table 1).   
RCP vs. RIP Autoshaping Trials. Sessions, conducted every two days, contained both 
RIP and RCP parts. Both parts of the session differed according to trial initiation (see Figure 
1). Both session parts had a 10-kHz tone indicating the non-reinforcement period (see Figure 
1). Following termination of the tone, RIP trials had the nose poke light illuminate for 8 s to 
start the trial. Upon trial initiation, the rat was able to earn the reinforcers after a completed 
the nose poke or upon the end of the trial (8 s); however, in RCP, the trial only began 
following a lever press. This means that, in RCP, the termination of ITI was followed by a 
response initiation period in which the rat was required to press the lever – emit a downward 
motion of the bar within the operant chamber by the rat - to begin the trial. Once the trial 
was initiated, all aspects of the RCP and RIP procedures were the same; the rat then had the 
opportunity to earn a pellet by nose poking or receive a pellet at the end of the trial (8 s). 
Following each session, the fixed time (FT) value of the ITI for the next RIP part was 
adjusted to make the ITI of each RIP session similar to, or yoked to, the previous session’s ITI 
during the RCP part. This yoking process was a necessary control since it is known that ITI 
length impacts acquisition in autoshaping or classical conditioning trials. Lepper and 
Petursdottir used a similar yoking method when they were equating RIP and RCP session 
durations.  As noted above, both parts of the session contained ITIs. The lengths of the ITIs 
included fixed and variable time (VT) schedules in tandem (with each schedule arranged one 
after the other). In the RCP, a tandem FT 20 s VT 15 s schedule comprised the ITI. In RIP, 
there was a tandem FT x s VT 15s ITI schedule.  
Measures and Analysis. Number of sessions required for acquisition of the nose poke 
behavior was measured. Acquisition criterion for autoshaped nose poking was defined as three 
consecutive days of nose poking in 90% of trials within a session part, RIP or RCP. Percent of 
trials with the target nose poke was calculated by taking the number of trials in which the 
target nose poke occurred and dividing it by the total number of trials within a session part, 
RIP or RCP. Latency was measured by the time in seconds that elapsed between the onset of 
the nose poke light and the occurrence of the nose poke. Number of sessions to acquisition, 
percent of trials with the target nose poke, and the mean latency to nose poke (after onset of 
nose poke light) were compared across RCP and RIP parts for each rat and across all five rats. 
Following data collection, these measures were compared visually and analyzed statistically 
using a Wilcoxon signed-rank test 
 






 It was hypothesized that RCP would be more effective than RIP, requiring fewer 
sessions to acquisition and possibly having a higher percent of trials with a nose poke. The 
percent of trials with a nose poke, sessions to acquisition, and mean latency were analyzed. 
Percent of trials with the target nose poke was calculated by taking the number of trials in 
which the target nose poke occurred and dividing it by the total number of trials within the 
session part. This was done every session for both RIP and RCP parts as shown in Figure 2. 
BY’s RCP data from session one was omitted due to data loss. There was a 14-day limit on 
autoshaping of the nose poke for all rats, and BY was the only rat that reached the session 
cap.  Nose poking occurred on a higher percent of trials in RCP than RIP for 69.77% of the 
sessions across all rats. Four out of five rats had a higher percent of trials with the target 
nose poke during RCP  than RIP, having over 70% of RCP session parts higher than RIP session 
parts (MJ, 71.43%; LJ, 77.78%; RY, 85.71%; and BY, 76.92%). The fifth rat, BO, responded in 
the same percent of trials in RCP and RIP for 57.14% of sessions. Further analysis of the 
difference between RIP and RCP for the percent of trials the target nose poke occurred was 
done by finding the overall average percent of trials with the target nose poke across all days 
for each rat (see Table 3). Using the mean percent of trials across all sessions for each rat, 
median values for RCP were at a higher percent (86.90) than median values for RIP (74.69), 
indicating that RCP may be more effective in autoshaping of the target nose poke in rats 
(almost a 12% difference). A Wilcoxon signed-rank test determined whether the mean percent 
of trials with the target nose poke across all sessions, including past acquisition, was different 
in the two session parts, RCP and RIP.  A statistically significant difference (W=0.00, z=2.02, 
p=0.04, r =0.64) was found in the mean percent of trials with the target nose poke across 
session parts between RCP and RIP. With the 0.64 for Pearson’s r, the effect size was large, 
indicating a strong difference between RIP and RCP for mean percent of trials with the target 
nose poke. This demonstrated that a higher percent of the target nose poking occurred in a 
greater percentage of RCP session parts during trials, indicating that it may be more effective 
in training the nose poking behavior.   
Acquisition criterion for each part of the session for autoshaping of the nose poke in 
RIP and RCP was defined as three consecutive days of nose poking in 90% of trials within a 
session part. All five rats reached acquisition in RCP, and four of the five rats reached 
acquisition in RIP (see Figure 2). Rats had a varied number of sessions conducted because it 
was based on when the rat reached acquisition in both RCP and RIP parts (see Table 2). 
Session numbers ranged from 7-14, with three rats reaching acquisition in both RCP and RIP 
by session 7. Rat BY never reached acquisition in RIP. Between all five rats, median values of 
RIP and RCP were 7 and 5, respectively, demonstrating a difference between RCP and RIP. 
Additionally, mean days to acquisition for RCP (M=5.4, SD= 1.14) was less than RIP (M=8.80, 
SD=3.03). A shorter number of mean days to acquisition indicates that the nose poke behavior 
was acquired faster in RCP than RIP. Additionally, the larger standard deviation for RIP 
indicates that there was more variance in the number of days to acquisition per rat than in 
RCP session parts, indicating that RIP less reliably trains nose poking. A Wilcoxon signed-rank 
test demonstrated that number of sessions required to reach acquisition were different in RCP 
and RIP, W=0.00, z=2.023, p=0.043, r =0.64. With the 0.64 for Pearson’s r, the effect size was 
large, indicating a strong difference between RIP and RCP for days to acquisition. RCP needed 
fewer days to reach acquisition than RIP.  





Lastly, mean latency was analyzed. For each session part, mean latency was 
calculated after each session. Latency refers to the time in seconds between the illumination 
of the nose poke and the nose poke behavior (see Figure 3). Four out of five rats had a shorter 
latency period in RCP than RIP overall. Mean latency was lower for RCP than RIP for 81.82% of 
sessions across all rats. Four of the rats had most sessions where RCP was lower than RIP (MJ, 
100%; LJ, 77.78%; RY, 85.71%; and BY, 92.86%). BO had similar latencies between both RIP 
and RCP, demonstrating neither part had a shorter latency. To analyze the difference 
between RIP and RCP parts, an average was calculated across all sessions for each session 
part, which was then used to determine whether there was a significant difference between 
the two mean latencies (see Table 3). Looking at RIP and RCP mean latency across all sessions 
for each rat, the median values were found to be 1.971 and 2.701, respectively demonstrating 
a lower mean latency in RCP than RIP. Additionally, the means for RCP (M=1.843, SD=0.455) 
and RIP (M=2.701, SD=0.746), indicating that it took the rats less time in RCP to respond than 
RIP. A Wilcoxon signed-rank test was conducted on the mean latencies across all sessions for 
each session part per rat determining there to be no statistical difference between RCP and 
RIP mean latency periods, (W=2 , z=1.483, p=0.138). Without statistical significance, the 
latency differences observed in the sample of 5 rats may not be reliable.  
 
Discussion 
Rats were shown to reach acquisition, on average, 3.4 days earlier in RCP than RIP. 
Similar to the findings of Lepper and Petursdottir (2017), RCP was shown to produce 
acquisition of the nose poke behavior earlier as well as at a higher percentage across trials of 
nose pokes per total trials. As seen in Lepper and Petursdottir, RCP produced more of the 
target vocalizations in the three children with ASD than RIP methods. In the current study, 
RCP had a smaller standard deviation than RIP, indicating a more consistent impact of RCP 
compared to RIP for the nose poking behavior. Because RCP was shown to be more effective 
than RIP for all five rats, it may be a good indicator that RCP procedures are more effective 
in training target behaviors in animals and humans. Drawing from the methodology proposed 
by Lepper and Petursdottir (2017), we were able to reproduce training procedures that were 
applicable with other species. Papachristos and Gallistel (2006) used RCP autoshaping trials 
employing session spacing, in which the current study based the frequency of sessions. 
Sessions occurred every two days instead of daily to potentially increase acquisition of the 
nose poking behavior, because of the finding that sessions that are more spaced result in 
shorter latency. Using pieces of Lepper and Petursdottir (2017) and Papachristos and Gallistel 
(2006), the current study was able to test new autoshaping methods than were used before in 
traditional autoshaping studies. For instance, Brown and Jenkins (1968) used a forward pairing 
technique to autoshape key pecking in pigeons. Forward pairing is a method in which the 
stimulus (key light) occurs first followed by a reinforcer (food). Additionally, the pairings are 
response independent, meaning that they occur without the target behavior occurring. 
Gardner (1969) also used response key illuminations paired with response independent food 
presentations in Bobwhite quail. This finding brings into question the reliance of animal 
autoshaping on RIP methods, however, researchers must keep in mind that the subjects in the 
study must have acquired one skill before RCP can be used as a procedure.  
One rat within the study, BY, never mastered nose poking by meeting the 14-session 
requirement for termination of training sessions in RIP sessions. This lack of acquisition could 





be due to a differential reinforcement of other behavior (DRO) during the ITI, paper ripping. 
The paper ripping behavior can be defined as pulling the paper in the lower tray of the 
operant chamber above the metal bars and shredding it during the session. There also was 
only archival evidence to the paper ripping because no video records were taken during the 
study. Using a video record would have helped to determine functionality of the behavior. 
One explanation of this behavior was that BY used paper ripping to fill the ITI. It then 
interfered with effective operant conditioning creating an adjunctive behavior. Falk (1971) 
determined that certain schedules could induce extra behaviors, and if those behaviors were 
strong enough to be sustained during the trials, they were termed an adjunctive behavior. 
Another explanation of the behavior is that BY could have thought paper ripping was the 
behavior that had a relationship with the reinforcer, or otherwise known as superstition 
(Skinner 1948).This superstition could have interfered with the target or even produced a 
stimulus that interfered with the programed stimuli. Lastly, it could have been as simple as 
the paper covering the nose poke light, blocking the illumination from BY’s view.  
The current study has a few considerations that should be considered. To begin with, 
the rats had a prior history with the operant chamber which may have given them an 
advantage in RCP over RIP. The rats had previous history with a lever press in an experiment 
in the laboratory before starting the current study. The previous study is where BY acquired 
the paper ripping. The paper ripping should have been extinguished before the experimental 
procedure was given, however, the behavior was not expected to persist. There also was only 
archival evidence to the paper ripping because no video records were taken during the study. 
Having a video record would have helped to better determine functionality of the paper 
ripping behavior.  Another consideration is the 14-day cap. Having a 14-day cap on 
autoshaping sessions did not allow for BY to acquire the nose poking behavior in RIP. It would 
have been beneficial to continue running BY until he reached acquisition in RIP. It also would 
be beneficial to determine whether there are any long-term differences between RIP and RCP 
by retesting the rats at a later date, perhaps five to eight months later. It might have been 
beneficial to see what the long-term effects of both were and whether RCP is still more 
efficient than RIP. Lastly, in order to assess session spacing effectively, it would have been 
beneficial to have another group or condition that was conducted at the same time as the 
current study. The data from the current study will be compared to prior data collected in 
the laboratory with autoshaping sessions happening daily; however, it may not be an 
appropriate comparison because they were not conducted during the same time.  
Before drawing any conclusions about the applicability of research in animal 
autoshaping to human autoshaping research, it is necessary to consider the differences that 
exist between the two from the lens of autoshaping. da Silva and Williams (2020) found that 
there are procedural parallels between stimulus-stimulus pairing and autoshaping procedures, 
therefore, the differences between human autoshaping and animal autoshaping should be 
examined. Wilcove and Miller (1974) addressed the differences in human autoshaping and 
animal autoshaping finding that human autoshaping involves humans testing relationships 
between environmental events. This difference may make it harder to equate adult human 
autoshaping and animal autoshaping. With the inability to equate the two, the question 
becomes whether adults and non-verbal younger children learn the same and interact with 
autoshaping the same. Myers (1981) found that autoshaping happens in infants and is 
impacted the most by the operant contingency. This means that there needs to be a good 
reward and praise from an adult for autoshaping to occur. The fact that age plays into the 
effects of autoshaping showcases that as we develop we grow more complex and question our 





environment. Eberhardt (2019) found evidence that young children can learn novel 
vocalizations through stimulus-stimulus pairing producing higher rates of vocalizations over 
the course of the experiment. These results indicate that procedures that vary the time 
between trials help in producing vocalizations, showing that those who had longer ITI 
conditions had a greater likelihood of developing vocal responses.  
If it is known that younger individuals do respond to autoshaping, could it still be 
effective in teaching vocalizations to non-verbal children with ASD, who are still developing?   
Lepper and Petursdottir (2017) approached this by testing two different forms of autoshaping, 
RCP and RIP, determining that requiring a response prior to a pairing trial was most effective 
in producing vocalizations in children with ASD. This could be due to the fact that requiring 
an orienting behavior may help the child focus on the trial before beginning rather than trying 
to get them to focus while the trial is already going. Bulla (2014) and Esch, Carr, and Grow 
(2009) both studied stimulus-stimulus pairing procedures in children with autism determining 
that stimulus-stimulus pairing was effective in producing vocalizations; however, with the 
new findings from the current study and Lepper and Petursdottir, new tactics such as RCP can 
be implemented to increase vocalizations in non-verbal children. The current study begs 
questions regarding whether animal autoshaping and stimulus-stimulus pairing are the same 
due to the replication of the finding by Lepper and Petursdottir that RCP was more effective 
than RIP in rats, using similar procedures. In fact, da Silva and Williams (2020) state that 
because stimulus-stimulus pairing and autoshaping seem to have structural parallels. Because 
both SSP and autoshaping depend on respondent and operant conditioning, identifying 
procedural parallels to get a superior method of human conditioning for producing 
vocalizations.  
Overall, the current study expands the research by introducing a new autoshaping 
procedure that involves response-contingent pairing. This pairing procedure was shown to be 
more effective in all five rats, replicating a finding by Lepper and Petursdottir (2017) that 
RCP was superior to RIP for generating novel vocalizations in children with ASD. With the 
repeated finding that RCP is superior to RIP, a shift of procedures will begin to occur towards 
creating more effective training and teaching measures.   
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Counterbalanced Arrangement of Nose Poke Side and Order of Two Parts, Comprising Each 
Session for Each Rat 
Rat  Part 1   Part 2  
MJ Right Poke  RIP Left Poke  RCP 
LJ Right Poke RCP Left Poke RIP 
RY Right Poke RIP Left Poke  RCP 
BY Left Poke RCP Right Poke  RIP 
BO  Left Poke  RIP Right Poke  RCP 
 
  






Number of Sessions per Part to Acquisition  
Rat RCP RIP 
MJ 4 7 
LJ 5 9 
RY 5 7 
BY 7 14* 
BO  6 7 
  
Note. * Fourteen was used as a cap value for not acquiring the nose poke behavior.    





Table 3  
Mean Percentage of the Target Nose Poke and Mean Latency Across All Sessions per Rat  





RIP   
Mean Latency 
RCP  
MJ 95.34503 82.92446 2.2286 3.4286 
LJ  86.46653 77.39244 2.0667 2.4000 
RY 86.89697 74.68948 1.9714 3.0857 
BY 93.15346 74.67006 1.0615 3.0462 
BO 59.67248 53.07336 1.8857 1.5429 
 
  











Note. RIP: average of 45 s ITI, 8 s nose poke illumination. RCP: average of 35 s of ITI, response initiation period triggered by lever press, 
8 s nose poke illumination. The rat must lever press to start the trial. Blue indicates ITI, green indicates trial initiation phase that 
requires a lever press, and yellow indicates nose poke illumination of either left or right nose poke.  






Percent of Trials with the Target Nose Poke in RCP and RIP Parts of Bidaily Sessions. 
 
Note. Percent is based on the number of nose pokes compared to the number of trials. Open 
circles refer to RCP parts and closed circles refer to RIP parts. Sessions were terminated upon 
each rat’s acquisition (nose poking in 90% of trials for three consecutive days) of nose poking 
in RCP and RIP (7-14 days).  






Mean Latency (s) to Nose Poke per Day in RCP and RIP 
 
 
Note. Latency was measured by time (s) from the onset of the nose-poke light until the nose 
poke occurred. Closed circles indicate RIP latencies and open circles indicate RCP latencies. 
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First Generation Students at Columbus State University identify as having a lack of resources 
that are helpful to them. This research paper analyzes the problems faced by first generation 
college students at Columbus State University. These needs were assessed using an electronic 
survey that was distributed to first generation students. The proposed goals are based around 
supporting the academic and social well-being of FGS at CSU. A set of strategies and tactics 
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During an Honors College Advisory Board meeting, it was mentioned that there are not 
enough resources to help first-generation students (FGS) to prepare for college. There are two 
common definitions to describe who FGS are, which include “a student for whom neither 
parent attended college” and “a student for whom neither parent attained a baccalaureate 
degree” (Ward, Siegel, & Davenport, 2012, p. 3). These definitions both have different 
meanings. It is important for institutions and individuals who are designing resources for FGS 
to be aware of which definition of FGS is being targeted because students with parents who 
attended some college or who received an associate’s degree are still more prepared than 
students with parents that did not receive any education beyond high school (Ward, Siegel, & 
Davenport, 2012). The definition being focused on for this project will be “a student for whom 
neither parent attended college” (Ward, Siegel, & Davenport, 2012, p. 3). FGS face many 
unique difficulties when coming to college. Each person’s experience is different and not all 
FGS encounter the same adversities. 
As of Fall 2011, 38% of students enrolled at Columbus State University (CSU) reported 
being FGS (Columbus State University Complete College Georgia Plan, 2012). This significant 
amount of FGS demonstrates the need for resources to prepare FGS for entering college and to 
support them throughout their college careers. Currently, CSU does have resources that target 
FGS, such as Hope Now, which matches four times the amount of money selected students 
have saved for college (Columbus State University, 2011). CSU has also offered many 
scholarships to help support FGS. While monetary support is necessary, there seems to be a 
lack of resources to support FGS outside of funding their education at CSU. There is also a lack 
of resources to FGS in the Columbus, Georgia community. 
Literature Review 
 
 In a study by McCallen and Johnson (2019) surveys and interviews were conducted. The 
participants were FGS who attended City University of New York. The survey consisted of two 
open-ended questions and two likert-rating scales. One scale measured the participants’ 
interaction with faculty members and the second scale measured the quality of interactions 
with students, advisors, faculty, student services, and other administrative staff. The open-
ended questions asked students to list those who supported their access to college and success 
in college. The survey was electronic and distributed through Survey Monkey. A total of 252 
students participated in the survey. After taking the survey, participants were invited to reach 
out to the researchers to participate in an interview. The interviews addressed barriers to 
success in college and the roles of individuals who supported the participants. Ten students 
participated in the interviews. The results of the study indicate that faculty provide a great 
amount of support to FGS. These faculty members were perceived as factors that help FGS 
succeed in college. One limitation of this study is that there is no way of knowing whether the 
participants’ perception of faculty and other individuals as a major factor in their success is 
due to their FGS status or if it is based on other factors. Further research needs to be done on 
other factors that FGS feel help them to succeed in college. 
 Schwartz et al. (2018) conducted a study with 164 incoming freshmen who identified as 
FGS. The participants were completing a summer remedial program due to not meeting all of 
the requirements for admission into the university that they would be attending. Participants 
took a baseline test at the beginning of the summer program and took a post test later on in 





the program. The survey assessed the participants’ relationships with instructors, attitudes 
and beliefs on seeking support, help seeking avoidance, intentions to recruit support, grade 
point averages, an demographics. The results of the study show that the participants were 
able to build closer relationships with their instructors. The students also participated in 
interviews. The participants also reported an increased motivation to intentionally see support 
and decreased avoidance of seeking help. A limitation of this study is that it only focuses on 
FGS who did not meet the admission requirements to the college that they would be 





 It is important to keep into consideration that FGS have multiple identities that make 
them unique (Jehangir, 2010). These categories for identities are called “lines of difference” 
(Núñez, 2014, p. 85). Today, 14 lines of differences have been identified in research on 
intersectionality, which include race, ethnicity, gender, class, sexuality, national belonging, 
religion, language, phenotype, and able-bodiedness (Núñez, 2014). There are multiple identity 
categories, so individuals may belong to some groups that are in the majority and some that 
are marginalized (Cho, Crenshaw & McCall, 2013). For instance, an individual could be white 
and physically disabled. Due to this, the promotion and layout of the content will need to be 
in a way that caters to multiple groups in the factors listed above. For instance, although FGS 
are more often from low-income homes and are people of color, this is not always the case. 
Looking at this, it would not be effective to produce content that only discusses the possible 
financial problems that can come with being FGS. Considering the intersectionality of 
identities will allow content to be something beneficial to FGS with various other identities, 
which will also help to avoid any stereotyping within the content. 
According to Núñez (2014),” the multidimensional lens afforded by intersectionality, as 
well as its focus on power dynamics, makes it an especially promising conceptual framework to 
address educational equity” (p. 87). Sumi Cho, Crenshaw, and Leslie McCall (2013) have 
criticized the theory of intersectionality for having an inward focus on the oppressed 
individuals and lacking in touching on the outside factors that oppress these individuals. To 
relate this to academic life, this could mean that there is a focus on FGS feeling unprepared 
due to their lack of experience, while there is no focus on high schools and colleges providing 
resources for FGS to feel more prepared. 
Lohfink and Paulsen (2005) suggest that FGS can have “intersecting sites of oppression” 
(p. 409). An example of this could be seen in FGS who are of color, women, and have low 
socioeconomic statuses. 
One problem that is prevalent among FGS is the feeling of loneliness and isolation. FGS 
can feel this great deal of isolation because college campuses do not usually cater to their 
lived experiences, such as being a person of color or coming from a low-income household 
(Jenkins, Belanger, Connally, Boals & Durón, 2013). For instance, it may be difficult for FGS to 
find low cost ways to bond with their peers who are financially able to afford more costly 
activities. FGS can face problems when trying to build friendships at college because of this 
challenge. 





A second problem faced by FGS is the trouble in connecting with both home life and college 
life. As mentioned earlier, there is a presence of multiple identities. Student is one of these 
identities (Jehangir, 2010). Many FGS find it difficult to take on this identity of college student 
because they may feel that they have to leave behind the parts of their identities that relate 
to life at home. Many FGS end up dropping out of college because they do not want to feel 
disconnected from their families and home lives. If FGS do succeed in college, they may feel 
family achievement guilt for being the first in their families to do so (Covarrubias, Romero & 
Trivelli, 2015). Many FGS feel the need to minimize their success in college when they are with 
their families due to this guilt. This is especially true to African American FGS, who may feel 
that they have avoided problems that their family members may not have, such as drug and 
alcohol abuse. 
     FGS also face many problems that are not unique to only them. For instance, FGS who 
are of color may face racial discrimination and non-FGS may also face racial discrimination 
(Jehangir, 2010). However, FGS face this in addition to the trouble of assimilating to the 
culture of a campus, so their perceived stress is at a greater intensity than that of non-FGS. 
Due to such a great amount of perceived stress, FGS tend to have less satisfaction with life 
than non-FGS. Many non-FGS have learned to adapt to college from their parents, so they tend 
to have an overall better college experience than FGS. For instance, non-FGS are more likely 
to have already been taught how to perform well in college level courses and to juggle these 
classes with other activities, while FGS are often times are first introduced to high level 
courses when they begin college. This change can also lead to FGS having difficulty adjusting 
to the demands of college while also attempting to manage the social aspects of college. 
         Another area FGS may have trouble in is seeking out college opportunities (Ward, 
Siegel, & Davenport, 2012). Non-FGS tend to have the support of their parents when 
researching colleges to apply to. However, FGS may not be able to make informed decisions 
because they are forced to be more independent during this process. FGS may even have 
trouble finding financial resources to help fund their education. FGS also tend to go to college 
for practical reasons such as being able to support their families and to have a higher income, 
while non-FGS may want to attend college for the experiences. 
         Ward, Siegel, & Davenport (2012) suggest that cultural capital is the key resource to 
success in college. Cultural capital is “the knowledge students and their families have about 
the variables involved in getting into college…  and persisting in college once there” (Ward, 
Siegel, & Davenport, 2012, p.7). This can include making decisions on which college to attend 
and how to build social connections while at college. Parents of FGS may be aware that their 
children can potentially do well in college, but do not have the resources to help them to 
achieve this success. For instance, a parent may expect their students to get scholarships to go 
to college but may not know how to seek out realistic scholarship opportunities or understand 
that scholarships are highly competitive. Cultural capital is just one piece of parental support. 
Other aspects of parental support include “engaging in decision making, asking pertinent 
questions, providing financial resources, and giving basic encouragement” (Ward, Siegel, & 
Davenport, 2012, p. 9). It was found that parents of FGS may not understand the level of 
difficulty of college coursework, which could be why many FGS do not feel supported by their 
families (Ward, Siegel, & Davenport, 2012). 
According to Hand and Payne (2008) FGS are different from other marginalized groups because 
they do not look like they need help, so they do not receive any help. 





Target Audience  
 It is important that we define the publics specifically so that the resources can be 
tailored to them. If the resources do not cater to the publics, they will not be effectively 
aided. The target audience for the resources is FGS at CSU. FGS are students who are the first 
in their immediate families to attend college. These students may have different experiences 
than their peers who have parents that have graduated from college. FGS may feel 
underprepared for college and may be less likely to succeed than their peers. They are also 
more likely to attend a two-year college than their counterparts. FGS are also less likely to 
obtain a college degree. 
Stakeholders 
 It is important to identify the stakeholders because, although the resources are 
intended for FGS, other audiences may be impacted by the resources.  
First Generation Students  
 FGS are primary stakeholders to resources for FGS because they are directly impacted 
by access to and quality of those resources.  
Parents of First Generation Students  
 Parents of FGS are a secondary resource of resources for FGS because they may be 
influenced by the outcome of their children’s college experience based on these resources. 
Institution  
 Institutions serve as secondary stakeholders because they do hold an impact on 
resources for FGS. Also, enrollment and graduation rates of FGS may be impacted based on the 
resources provided. 
Faculty  
 Faculty are also secondary stakeholders to resources for FGS because they can help 
provide resources to FGS. Also, the success of FGS in their classes may be impacted by these 
resources. 
 
Research Questions and Methodology 
 
The primary research focuses on the following research questions:  
Research question 1: What problems do FGS face at Columbus State University face?  
Research question 2: What resources can Columbus State University provide to FGS to help 
them feel more prepared for their undergraduate studies?  
 An electronic informed consent form and survey was created using Google Forms. The 
consent form and survey were distributed to FGS via email. The email list was provided by 
CSU’s Institutional Research and Effectiveness office. The survey consisted of eight questions. 
The first question asked for students to verify whether they are a FGS. The following questions 
were open-ended and asked for students to share information about their experiences at CSU 
and for their opinions on how FGS could be accommodated.  







Question 1: Did either of your parents attend college? 
 Participants had the option to select “yes” or “no” for this question. Out of 135 
participants, 100 identified as FGS. The responses from those who did not identify as FGS were 
not used when analyzing the results. 
Question 2: How has your experience been at CSU, overall?  
 20 of the participants responded with relatively neutral language. These participants 
described their experience at CSU using words like “fine” and “okay”. Some of these 
participants also indicated that there are positive and negative aspects of attending CSU. For 
instance, one participant said, “...overall it has been a learning experience [and] professors 
are understanding and work with you.” Another student stated that their2 experience has 
been, “a great big learning experience. Being a first generation college student forced me to 
figure out things on my own.” Seven of the participants described their overall experience at 
CSU as being negative. These students used words like “overwhelming” and “stressful”. 
However, one student mentioned that although he or she is having a difficult experience, 
“...the resources and most faculty have been encouraging and helpful in the new experience.” 
72 participants described their experience at CSU as being positive. These students used words 
such as “excellent” and “good” when describing their experiences at CSU. A student stated 
that although their overall experience was a good one, they “always had difficulty with getting 
in touch with people to answer my questions and help me finish the necessary paperwork… My 
very first semester, I almost had to leave CSU because of some confusion over my financial aid 
that resulted in an owed balance on my account, and no one seemed to be able to help me 
with it.” Another student said, “I have loved every minute of it. Great campus, excellent 
teachers, and overall great community.” One student stated that they did not have any 
experience at CSU to discuss. 
Question 3: Do you think Columbus State University offers resources to support first 
generation students? 
 43% of participants indicated that they do think Columbus State University offers 
resources to support them. One student stated that CSU offers resources “as long as the 
student continues to question whether they are doing things right and continues to ask for 
help.” A second participant said, “Yes, there are a lot of great resources that you can use, 
especially for me communicating with my advisor has been a huge help in figuring things out.” 
Another participant answered by saying, “Yes, but there is always room to improve.” 33% of 
participants did not think that CSU offers resources for FGS. The remaining 24% participants 
indicated that they either did not know whether there are resources for FGS or that they did 
not use any of those resources. One student said, “There should definitely be more knowledge 
support, there were a lot of things that I wish I had known, like there are scholarships for first 
gen students and I’m sure there is way more out there but I’m a senior now so it’s kind of 
pointless to ask for advice.”  
Question 4: Did you receive any support or guidance as a first generation student before 
coming to Columbus State University (e.g. in high school, from family members, etc.)? 
                                                          
2 They/their pronouns are used in this paper to be respectful of participants’ gender identities 





44% of participants indicated that they did receive support or guidance before coming 
to CSU. Nine of these students indicated that they received support while still in high school. 
Also, nine of these students stated that they were given support from family members. 
Furthermore, many of the students who received support felt that this support was very 
minimal. A student answered by saying, “My family tried their best to help me and give me 
guidance, but the only member of my family to go to college was my grandma, and she 
graduated over 40 years ago so things have changed quite a bit, especially with technology, so 
there's only so much advice she can give. As far as applying for FAFSA and even applying to 
colleges and being confused with applications, my mom supported me through everything but 
there was really no one to provide guidance.” Another student said they received support from 
the college that they attended. 55% of participants responded by saying that they did not 
receive any support before coming to CSU. A participant said, “No. Everything that I have done 
has been on my own. I receive emotional support from my mother but nothing other than that. 
Financially everything falls on me.” Another student said, “Other than my Stepmother and 
Step Aunt driving with me on Freshmen Move-In Day, no. Once I came to college, our worlds 
separated…” One participant did not answer this question. 
Question 5: What are some issues that you’ve faced as a first generation student? 
 34% of participants stated that they had issues related to financial aid, such as filling 
out the Free Application for Federal Student Aid (FAFSA), understanding loans, locating 
opportunities for financial aid, and paying for college. One student said an issue was “My 
father and I struggling to figure out financial aid and a lot more debt than I should be in due to 
lack of knowledge. Financial aid was not helpful at CSU for answering these questions.” A 
participant indicated that they have faced problems related to racism at CSU. Ten students 
stated that they have not faced any issues. When describing the issues faced as a FGS, a 
student said, “I feel like I’m being robbed of the true ‘college experience’, but it’s cool 
because I know that I’ll be the one to set the pace for my kids and grandkids...An incoming 
freshman shouldn’t have to completely depend on themselves.” Nine students identified with 
facing difficulties related to pressure and their emotions. One of these students stated that 
“Everyone wants you to graduate on time and have straight As.” Another participant said, 
“Parents think college is easy. That it’s easy to get a job.” 29% of participants discussed 
having troubles with knowledge of college and what to expect when attending. Some of these 
students mentioned that many of their peers are more prepared because their parents taught 
them what to expect. One student said, “There isn't really a place that you can just go to tell 
you the information you would need to know otherwise. There are some situations that I don't 
know how to handle because there was no way for me to prepare for them.” Another student 
said, “I feel a step behind everyone else.” Additionally, a student said they had feelings of 
“Homesickness, isolation, confusion on how to go about going through college” Nine students 
answered saying that they struggled with managing school and other responsibilities, such as 
work and family. Other students mentioned having issues with online classes, tutoring, 
declaring a major, and adjusting to life at college.  
Question 6: Is there anything you wish you knew before coming to college? 
 Seventeen students said that there was nothing they wish they had known before 
beginning college. One of these students said that although they prepared for college, “you 
quickly realize that what you prep for is not the same as actually going through it.” Another 
student said that they do not wish that knew anything, but they wish that they had more 
support. The students who do wish they knew certain information before starting college 
mentioned a wide variety of topics and most participants mentioned more than one topic. 





These included financial aid, financial cost, emotional toll, difficulty of classes, that others 
face similar problems, the importance of grades, and time management.  
Question 7: Do you have any advice for incoming first generation students? 
 Four participants did not have advice for incoming FGS. The students who did have 
advice for incoming FGS offered a wide range of advice. They gave advice on studying, campus 
involvement, classes, and on not being afraid to ask questions. Students also gave advice on 
working through the difficulties that may come with being a FGS. One student said, “There is a 
lot of pressure when you are a first generation student, but just know that you are being an 
example to the future.”  
Question 8: Is there anything else that you would like to share about your experience as a 
first generation student? 
 54% of participants did not have anything else to share. 33% of participants who shared 
additional information about their experience as FGS had positive feedback about their 
experiences. They spoke about being happy that they came to CSU. One student said, 
“Overall, CSU provides me with a space that I could thrive in as a first generation.” A 
participant said, “By junior year I was able to fully enjoy and understand college and it’s nice 
inspiring my younger siblings and older siblings to reach for something higher than what we 
were born into.” These students also spoke about the sense of pride they feel in being FGS. 
One participant said, “I worked hard and regret nothing from my struggle. I cried a lot and put 
a hell of a lot of blood, sweat and energy into this degree, it means so much more to me that I 
am the first person on either side of my family to graduate from college. I mean I was the first 





 Based on the primary and secondary research, the strengths for FGS in relation to the 
publics are 1) an increased feeling of preparedness for college and 2) more feelings of 
happiness when attending college.   
 Preparedness: The primary and secondary research indicate that resources targeted 
towards FGS can help FGS have a better understanding of what to expect in college and how to 
navigate college. 
Happiness: Based on the primary and secondary research, FGS feel happier in college 
when they have resources to help guide them. 
Weaknesses  
 The weaknesses of resources for FGS in relation to the identified publics are 1) it may 
be difficult to create resources that cater to all FGS and 2) it may be difficult to promote 
these resources to FGS.  
 Resources for all FGS: The primary and secondary research that all FGS face different 
obstacles, so it may be difficult to create resources that are able to help the various problems 
that FGS may face. 





 Promotion of resources: The primary research indicates that many FGS are not aware of 
resources available to them, but others are aware of these resources. There are difficulties in 
getting these resources to some FGS. 
Opportunities  
 The opportunities of resources for FGS are 1) increased enrollment of FGS and 2) 
increased graduation rate.  
 Enrollment: Creating resources that allow FGS to feel like they will succeed at CSU may 
lead to more FGS enrolling at CSU. 
Graduation rates: Based on the secondary research, it can be assumed that access to 
resources lead to FGS graduating from college within four years 
Threats 
 The threats for FGS resources are 1) FGS may not seek these resources and 2) other 
universities may have resources and initiatives that are more attractive to FGS. 
 Lack of seeking resources: The primary and secondary research show that FGS often 
times do not seek support or guidance, which means that they might not use resources that 
are available. 
Competitor universities: The secondary and primary research indicate that some 
universities provide more effective FGS resources than others, which may lead to FGS choosing 




 According to the survey results, when asked about resources, many FGS at CSU did not 
think that resources were available to them or did not feel that these resources were 
accessible. Furthermore, many FGS did not feel that the resources that are provided are 
enough to specifically aid FGS in the challenges that they my face. The results of the survey 
indicate that, overall, FGS do not feel prepared when beginning college at CSU. This is due to 
a lack of resources and lack of knowledge of resources. Many improvements can be made to 
CSU’s resources for FGS. The mission of suggestions for future resources will be to provide 
resources that are readily available and specific to FGS. The approach will be to support FGS 
academically and socially. 
 
Goals and Objectives 
 
 The survey results present that there is much room for improvement in CSU’s efforts to 
help guide FGS through their time in college. 
Goal #1: To inform FGS about the resources that are available to them at CSU. 
 Objective #1: Create a webpage on CSU’s website that has resources for FGS readily 
available.  





 Objective #2: Increase the amount of FGS who are aware of the resources at CSU by 
20%. 
Goal #2: To create valuable resources that are specific to FGS at CSU. 
 Objective 1: Create digital content to help FGS navigate issues that they may face. 
 Objective 2: Increase the satisfaction with resources for FGS by 20%. 
 
 
Strategies and Tactics 
 
Message Strategy 
 FGS must be targeted to in a way that is empowering to them. CSU is currently rolling 
out the Create You campaign. Through this campaign, CSU is showing prospective and current 
students that they can tailor their CSU experience to their unique needs and wants. 
 Tactic #1: Create You can use the phrase “Create your Legacy” specifically for FGS. In 
the survey, various participants mentioned their sense of pride in being FGS. They also 
mentioned what their college education will mean for their families and for future 
generations. For many FGS, getting a college education is beneficial their entire families.  
Website Strategy 
 Many FGS indicated that they were not aware of resources for FGS or able to find 
information to help guide them while at CSU. Some participants also mentioned that they 
could not get answers to their questions. 
 Tactic #1: Create a webpage that holds all FGS resources in one place.  
Promotional Strategy 
 As stated previously, many FGS were not aware of the resources that are provided to 
them. Therefore, CSU must do better in promoting these resources. 
 Tactic #1: Use CSU social media accounts to tell FGS that there are resources for them.  
 Tactic #2: Create flyers to hang on CSU’s campus and to put in the Cougar Connection 
to promote resources for FGS. 
 
Resource Strategy 
 In the surveys, FGS indicated that although there are resources for FGS, they are not 
always helpful. The resources should cater to the academic and social well-being of students. 
 Tactic #1: Celebrate National First Generation Student Day on November 8th each year. 
This is an opportunity to hold an event that will allow FGS meet other FGS. Some students 
mentioned that they wish they knew that other students dealt with the same problems that 
they did. Celebrating National First Generation Student Day will also help create a sense of 
pride in those who may feel marginalized due to being FGS. Monmouth University established 





First to Fly in 2018. First to Fly allows FGS to attend events for an entire week. These events 
highlight accomplishments by first generation, students, faculty, and staff. The events also 
raise awareness of issues that FGS may face (Monmouth University's First-Generation College 
Celebration, n.d.). 
Tactic #2: Create videos that answer common questions that FGS may have or problems 
that they may face. Princeton University published a video on YouTube that highlights all of 
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Informed Consent Form  
You are being asked to participate in a research project conducted by Ashley Mayer, a student 
in the Department of Communication at Columbus State University.  Dr. McCollough, a faculty 
member in the Department of Communication, will supervise the research project. 
I.  Purpose: 
The purpose of this project is to gain a better understanding of the needs of first generation 
students when beginning college. 
II.  Procedures: 
If you agree to participate in this research study, you will be given an electronic survey to 
complete. After we receive your survey answers, we'll review the results. By understanding 
your viewpoints, we hope to develop digital content to aid incoming first generation students 
in navigating college. We will not use the data for future research. 
III.  Possible Risks or Discomforts: 
There may be discomfort in discussing your experience as a first generation students. Please 
know that you are not required to answer or discuss anything that makes you uncomfortable. 
You are allowed to stop your participation at any time. 
IV.  Potential Benefits: 
Your responses in this survey will give insight into the experiences of first generation students. 
Based on this, resources can be made to help incoming first generation students better 
prepare for an education at CSU. 
V.  Costs and Compensation: 
There are no costs to participating in this survey. There is also no compensation for 
participating in this survey. 
VI.  Confidentiality: 
Your participation will be kept confidential. To protect your identity, the survey will not 
collect your name or email address. After this, we will identify common themes mentioned in 
the surveys and this information will stated in Ashley's research paper. After May 1, 2020, all 
data will be destroyed through shredding hard copies and deleting electronic files. 
VII.  Withdrawal: 
Your participation in this research study is voluntary.  You may withdraw from the study at any 
time, and your withdrawal will not involve penalty or loss of benefits. 
For additional information about this research project, you may contact the Principal 
Investigator, Ashley Mayer at 248-494-2744 or mayer_ashley@columbusstate.edu.  If you have 
questions about your rights as a research participant, you may contact Columbus State 
University Institutional Review Board at irb@columbusstate.edu.   





I have read this informed consent form. If I had any questions, they have been answered. By 






































1. Did either of your parents attend college? 
2. How has your experience been at CSU, overall? 
3. Do you think Columbus State University offers resources to support first generation 
students? 
4. Did you receive any support or guidance as a first generation student before coming to 
Columbus State University (e.g. in high school, from family members, etc.)? 
5. What are some issues that you’ve faced as a first generation student? 
6. Is there anything you wish you knew before coming to college? 
7. Do you have any advice for incoming first generation students? 
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that I could 
thrive in as 
a first 
generation. 
































I agree No 














to but I 
would say 
yes. 










I wish I had 
known how 
important 





















I wish I had 
done it 
sooner!! =) 








to help if 
















I agree No Good yes no 
I have been 
out of 
school a 
while now no no no 
I agree No 
Satisfactory



















I wish there 





























care if you 
show up to 


























I am not a 
fan of 
online 
learning. Yes No None No No No 










info is hard 

























Mostly it was 
simply a 
push to pick 





















































time on top 
of time for 
classes and 
homework 
It’s been a 














helps a lot 
so you 
aren’t 
trying to do 
anything 
alone 
I agree No Okay. No. No. 
Understandi
ng the lay 























I agree No 
















































































































the start of 
the 
semester, 










I think that a 





























for your own 
work, and 
the work 






















the type of 
college 
experience 



















































as much as 
you can and 




















none that I 
have seen No 
Classes, 
financial 


































will pay off 











need all the 
help you can 
get 
I agree No 
csu strives 




and so far 



























with a part 




To strive for 





that you may 
face or may 










be scared to 
ask for help. No 
I agree No 














I wish there 




junior and I 
had to 






I received a 






















a job and 
college at 









for me, it’s 
worth it. 
It’s going to 




to step out 
of your 
comfort zone 
if you are 














clubs. If I 































Go to the 












I do think 












what a good 
schedule 
would be 






















you feel like 
no one else 
is but there 
are other 
people like 
you and you 







upon it and 
do not dwell 
on the 
negative. 
























to apply for 
financial aid 
on my own, 

















I agree No 
I have 











Ask any and 
all 
questions. 
Even if you 
feel it is a 
"dumb 
question" 










I agree No Great Not sure No None No Work hard No 









even if it’s 
not family No 































handling it. Nope No 
Difficulty 
with getting 









get a job 
while taking 






















you can and 








to be free 
higher 
education 





I agree No 
Not bad, I 
did not live 
on campus 
so it was a 
different 
experience. Sure Yes 









has been to 
college and 
ask questions 
if you are 
confused. Nope 










































































for you. Only 












I agree No 
Overall it 
was very 
























There is a lot 
of pressure 
when you 










CSU is not 
too big, I 












hand I think 
more could 












I agree No I enjoyed it 































help you get 
through it. 








I agree No 
It started 
off good, 






































of Fall 2019 
and now 
everything 
is a whole 
lot better. 





but I also 
work for 


































since I have 
a household 
to take 


































How to pay 
my bill, 
what made 




















ASK ASK ASK. 
Ask to speak 
to someone 
else, ask for 
clarification 




























rough. I get 
burn out by 
the end of 
each 
semester. 
Don't take a 






is OKAY! If 
you don't 
know what 
you want to 
go into, 
that's fine. I 





feel like I 
don't know 
if this is 
what I 


















for. But no 
one seems 
to like to 
talk about 





























to be the 
best, just 
give it your 
best. 
I agree No 
none to 



















first class so 
I had to 
drop. unsure 

















so far. I 





one in my 
family who 
is in school 
but I figure 
things out 
on my own. 
I would say 









that I have 
done has 















you can just 








































Don't be so 





















I agree No 





















a lot of 
things that I 








is way more 
out there 
but I’m a 
senior now 





how I get 










at year 6 
































and keep in 
mind that a 
Please do 















that we all 
agreed 
with, that 
was a waste 
of my 
money and 
















AAS with a 
minor. 










and how to 












en and get 
their advice 
and help and 
support  




take a class 
that teaches 
you HOW to 
study  
I agree No 
A great big 
learning 
experience. 



















they do but 
I have seen 
any 
information 













not. When I 
first went to 
college in 













just had to 
ask their 
parents for 
money and I 






but it’s cool 
because I 
know that 
I’ll be the 
one to set 
the pace for 












































in life but 
every 























But I didn’t 
start here 





















just had to 




nor did I 
have the 



























































I agree No 
Pretty 







you in and 
see if you 
can swim. No. 
Knowing 






study. I am 
a full time 
mom to 
teens and a 












I agree No very good 
I don't know 
exactly 
because I 












































If you don't 














you have to 
be the one 
to pursue it. 
Don't be 
fearful..... 










was a part of 
I had to 
learn how 
































I agree No 
It has been 









and you will 
succeed no 
I agree No 
It has been 
okay, not 
the best 
but not the 
worst No No 
Not knowing 
how to do a 
lot of 
things, I had 
to figure 
everything 








How to be 
noticed by 
professors 





go to campus 
events 
It's hard but 
you adjust 
and people 






it and its 
annoying 
but it's best 
to just be 
understandi
ng and let 
them do so 





I agree No 
I would rate 
my 
experience 
as a 3/5. 









Not to my 
knowledge. 





























school. I also 
received a 

















and me to 
know what 


















and that we 
should try 




















































sure to have 

































































I agree No 
it’s been a 
up and 
down 
experience Somewhat Yes 
A lot of 
pressure on 














who can help 
you n/a 










Yes I was 
encouraged 
to attend 
and told it 















at the end 

























year I was 




































advice is to 
be true to 
yourself. Do 
things that 





trying to fit 
in a box. It's 









society if it 
School is 
challenging 







student is a 
reward to a 
successful 
future. 







I agree No 
It has been 
great! 
I do not 
think so 
honestly. I 











see how it’s 
going to be 
or how the 
process is 



















we need to 
do so that I 
could go 
and study. No 
The only 
advice I can 
















first step of 
going to a 
university. 
I agree No Excellent! 




ent but I am 



















taking all of 
your core 
first will get 
you behind if 
some of your 
classes are 













































I hope that 









































have to be 
academic, 










. Also, going 
to college is 










the fact you 









are the first 
of your 
family. 
I agree No Positive 






but I think 
there could 
be a bit 
more 
communica














the start and 





lost on what 
exactly was 
available to 
me and how 


















does pay off.  

















Club is fun 
to be a part 
of. 
I personally 
do not use 
any 
resources 
that are to 
aid my 
experience 















as I go to 
school. 






this was only 













should be. I 
have 
changed 
from IT to 
Pre-Medical 
as I believe 




























may not be 
able to help 
with. 









































I have not 
faced any 
issues. 
Yes. I wish 




Do it. Don't 
quit because 
you hit a 
bump in the 
road. You 
won't regret 




stand in your 
way. Not really. 


















































































I agree No 
It was great 
I enjoyed it 
a lot. Yes No tutoring N/A 
Make sure 
you stay 
ahead of all 
assignments N/A 





I agree No 
It has been 
great, so 































CSU so they 
were able to 
help me out. 
Not being 





was, so I am 
kind of 
going in 







That is not 
as scary as 
people 
make it out 











To be open 
to help from 
the staff at 
CSU or any 
college, and 
if you don't 































I know they 
are proud 





are happy I 
am to do 
what they 
did not. 










































































































and, as much 
as possible, 
do some job 
shadowing/i
nterviewing 





















the thing you 
wanted to be 
when you 
grew up (or 
you're just 
not good at 
it, which is 
fine, but it 
may be time 
to try a 
different 
route). Put 
in the work 
before you 
commit to 
Not that I 
can think 
of. Good 
luck on you 
thesis. 

























out if it's the 
right path 
for you. 










































nt. I wish 
I’d worked 

















due to lack 
Stay focused 
and if you 
need help 
...ask. No 


























I feel like I 
have to 
succeed not 











at any point 
or you'll lose 
focus on 
your goals  




I think so, 
but am only 
















t has been 
tough. 
Only wish I 
had gone to 
college 












sure, I don't 


































Don't stay in 
your room.  





I agree No 
Overall, my 
experience 
at CSU has 
been great. 
































CSU. This is 
the first 













on my own. 




at first like 
registration 
and how to 
navigate 
campus life. 





















what it will 
be like not 











well as the 
ones you 
encounter in 
the first few 
weeks on 
campus. If 





























My name is Ashley Mayer and I'm a current senior at CSU. I'm reaching out to you because I am 
conducting surveys with first generation students as part of my Honors Alternative to Thesis 
Project. The project will be centered around creating resources to 
help first generation students feel more prepared when beginning college at CSU. The survey 
will help identify the areas of need. This survey is completely optional, but if you do want to 
participate, the survey and consent form can be found here. In order to access this survey, you 
must be logged into your CSU email account.  
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Amia calva is an icon in the field of comparative osteology, yet we have a poor understanding 
of the evolution of the genus because many fossil amiid bones have gone unidentified. Here 
we identify new material of the genus, Amia, with evidence of two unidentified species. 
Previously, the oldest known material identifiable as Amia cf.  A. pattersoni, was a specimen 
from the Paleocene epoch of Alberta, Canada approximately 58 million years in age. Fossils of 
the two unidentified species of Amia were found in the Sentinel Butte Formation, a geologic 
formation of Paleocene age (~ 60 million years ago) near the town of Medora, North Dakota. 
The specimens are classified as Amia because the coronoid tooth plates exhibit conical teeth 
and the parasphenoid exhibits a long tooth patch that extends anteriorly past the ascending 
rami of the bone. This new Amia material is distinguished from other species based on three 
criteria. First, the parasphenoid tooth patch is extremely wide posteriorly, reaching the 
lateral margins of the bone, but very long and narrow anteriorly. Second, the gular plate is 
uniquely shaped, not being truncated posteriorly but rather tapering both anteriorly and 
posteriorly. Third, the teeth of coronoid tooth plates are robust, unlike those of other species 
of Amia which are thinner and more elongated. The frontals of each specimen are very 
different in shape and proportions suggesting two different taxa. Width and length ratios of 
bones from the Amia specimens were analyzed to further determine fossil characteristics. 
One of these taxa could attain a large size with a total length well in excess of 1 m. Together, 
these taxa highlight the necessity to document the evolutionary history of this long and 
important lineage of Amia.
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A monotypic genus, Amia calva is an icon in the field of comparative osteology. We 
have a poor understanding of the evolutionary history of the genus and its family Amiidae. 
The lack of an adequate understanding is due to an incomplete fossil record often 
represented by unidentified or misidentified amiid bones that confound our understanding of 
the evolutionary history (Grande and Bemis 1998). My goal is to describe new material of the 
genus, Amia, using two new specimens. Previously, the oldest known material identifiable as 
Amia cf., A. pattersoni is a fragment of a skull from the Paleocene epoch of Alberta, Canada 
approximately 58 million years in age. The new material in this study predates Amia cf. A. 
pattersoni by two million years. The species Amia pattersoni was originally described from 
complete specimens of the 50 million year old, Green River Formation of Wyoming.  
Extant Species 
The bowfin, also known as "dogfish" and "mudfish," is a predatory fish typically found in 
shallow, weedy lakes, swamps, and backwater areas (Etnier and Starnes 1993; Fig. 1). Amia 
calva is usually found on the coastal plain of Atlantic drainages from Chesapeake Bay region 
to Colorado River, Texas (Becker 1983). The species is also known from the Great Lakes 
drainage, Mississippi Basin north to Minnesota, and adjacent areas of Hudson Bay drainage of 
northwestern Minnesota (Etnier and Starnes 1993). In Canada, they are found in Quebec and 
Ontario in the upper St. Lawrence River, Lake Champlain, Ottawa River, and all the Great 
Lakes (Scott and Crossman 1973). A sexually dimorphic species, A. calva exhibits sexual 
maturity at lengths of around 46 cm in males and 70 cm in females at approximately 2-4 years 
of age (Etnier and Starnes 1993, Koch et al. 2009). The life span in captivity is recorded at a 
maximum of 30 years, with normal populations reaching only about 10 years. Bowfin are used 
as food in some areas, with good taste, yet of a soft and gelatinous texture (Etnier and 
Starnes 1993). Amia calva provides many avenues of human importance from an occasional 
food source to a model in comparative osteology (Becker 1983; Fig. 2). 
 
 










As the only extant species from the order Amiiformes, A. calva retains the modified 
heterocercal caudal fin structure with more advanced, cycloid-like scales with parallel bony 
ridges. The gular plate, a bone located on the floor of the mouth between the rami of the 
lower jaws, is unique to other freshwater fishes who have maintained some primitive 
features, though it appears in some marine fishes (Etnier and Starnes 1993). Amia calva 
possess a long dorsal fin base with approximately 48 rays, and 10-13 branchiostegal rays 
(Nelson et al. 2016). The anteriormost bones of the skull roof are frontals, followed by 
parietals, with the posteriormost bones being the extrascapular. On a typical skull roof, there 
are three paired narrow troughs containing pit-lines (Grande and Bemis 1998). Located on the 
dentary, coronoid teeth of Amia are conically shaped, being smaller and somewhat blunter 
than dentary teeth. Compared to its extinct sister taxon, Cyclurus, the coronoid teeth of 
Amia exhibit a sharper point than the flattened, broadly rounded tips of Cyclurus and can 
vary between two to six pairs (Grande and Bemis 1998). The ventral surface of the 
parasphenoid, running from the anterior of the frontals to the posterior of the occipital 
condyle, contains a small, narrow tooth patch with sharp conical teeth. The gular plate of A. 
calva tapers anteriorly and truncates posteriorly (Grande and Bemis 1998). The bone structure 
of A. calva allows for a useful comparative analysis between the unidentified specimens, 
other Amia species, and their sister taxon, Cyclurus. 
 
(a) (b)  
(c) (d)  
 
 





Figure 2. Extant Amia calva skull in (a) lateral, (b) occlusal, (c) dorsal, and (d) ventral view. 
Image (a) modified from https://www.pbase.com. 
 
The objectives of this project are to describe and distinguish two specimens as Amia from 
fossils discovered in North Dakota and identify their age and growth. I will use width to length 
ratios of the frontals, parietals, gular plate, operculum, parietal length to frontal length 
ratios, and other aspects of their osteology to describe them. With the assumption that ratios 
remain constant throughout life, I predict that each unidentified specimen will have 
significantly different ratios for each bone due to the size differences of each, notably the 
vertebral centra and frontals which give a good comparison on the massive size of the larger 
specimen. Also, as I compile the ratios into graphical form, I expect each previously described 
species of Amia to be distinct from one another. As the larger specimen possesses a larger 
vertebral centra compared to the smaller specimen, I predict that it will have a greater radial 
distance for each year of age and therefore a steeper slope than that of the smaller specimen 
on the age and growth graph. 
 
MATERIALS AND METHODS 
Study Site 
Fossil material was found in the Sentinel Butte Formation of Medora, North Dakota with two 
important localities known as “Poker Jim,” site of the smaller specimen, and “Medora,” site 
of the larger specimen. The new Amia material of the “Poker Jim” locality consists of a 
partial skeleton including the frontals, parietals, left extrascapular, right postinfraorbital, 
right dentary with a second coronoid tooth plate, left operculum, right cleithrum, several 
precaudal vertebrae, and many scales. “Medora” locality material consists of disarticulated 
material including 42 isolated fossils that articulate to assemble a large head of Amia. 
Osteological Comparison 
I described new material of the two unidentified species of Amia collected from the Sentinel 
Butte Formation, Paleocene in age (~60 million years ago), near the town of Medora, North 
Dakota. I compared the new Amia fossils to bones of A. calva, Amia hesperia, Cyclurus, and 
the previously described Amia cf. A. pattersoni (Fig. 2; Fig. 3). Ammonium chloride dusting 









(a) (b) (c)  
Figure 3. Comparative specimens of Amia and Cyclurus; (a) Amia cf. A. pattersoni in dorsal 
view (ULAVP 37150) and (b) ventral view; (c) Cyclurus fragosus in ventral view (ULAVP 5505) 
with hashed line indicating outline missing margin from impression. Scale bars: (a), (b)=20 mm; 
(c)=10 mm.  
 
After measurements of unidentified bones were collected, graphs of Amia and Cyclurus width 
to length ratios of the frontals, parietals, gular plate, and operculum in addition to a parietal 
to frontal length ratio were created for comparison (Figs. 4-5). I included 47 specimens from 
five taxa of amiids for comparative length/width ratios including A. calva (n=13), A. 
pattersoni (n=7), Cyclurus kehreri (n=14), Cyclurus gurleyi (n=6), and Cyclurus efremovi (n=7) 
for data analysis (Grande and Bemis 1998). I ran one-sample t-tests to compare means 
between each unidentified specimens and both A. calva and A. pattersoni, then ran 
independent t-tests to compare the means between A. calva and A. pattersoni. Square root 
transformation of the ratios were used to run the statistical tests to account for normality of 
the data. 
Age and Growth 
Previous studies have described the age and growth of bowfin bones using multiple methods 
with varying results. Analyzing the extant A. calva, studies have used methods such as mean 
back-calculated lengths, gular plates, centra, and sectioned pectoral fin rays to determine 
growth of the species (Cooper and Schafer 1954, Cartier and Magnin 1967, Becker 1983, Koch 
et al. 2009. Eberle et al. 2010; Brinkman et al. 2014). When compared to a previous study, 
the growth estimates for A. calva using a mean back-calculated length method showed similar 
trends of increasing size of approximately 150-600 mm from ages one to six, but 
inconsistencies were found after age seven with one study ranging from around 600-750 mm, 
considerably smaller than the other (Koch et al. 2009). With other age and growth 
measurements, there are contradictions among studies using the same methodology of 
pectoral fins and gular plates (Koch et. Al 2009). Inconsistencies in age and growth estimates 
can be attributed to small sample sizes for varying ages, spatial variations in growth, or 
different methods for describing growth estimates.  
 
 





Using vertebral centra as the means to determine age and growth of unidentified specimens 
follows similar studies conducted on both extant and extinct amiid bones (e.g., Brinkman et 
al. 2014). Under a binocular dissecting microscope, growth for the centra is made by marking 
the notochord foramen with an ocular grid and measuring all annuli in radial distance (RD 
mm) toward the distal margin (Eberle et al. 2010). Annuli are identified as concentric valleys 
following a concentric ridge on the amphicoelous face of the centrum. In Brinkman et al. 
(2014), amiid centra were used to determine age and growth with the oldest recorded 
specimen age at 11 years with a radial distance of approximately 5.8 mm. As with other age 
and growth curves of centra, we expect to see a positive slope with linear tendencies. 
 
RESULTS 
Width to Length Ratios 
Grande and Bemis (1998:p.40) published ranges of width to length ratios for A. calva; frontal 
0.45-0.65 (n=13), parietal 0.6-0.89 (n=13), gular plate 0.55-0.65 (n=13), opercule 0.84-1.0 
(n=13), parietal/frontal length 0.4-0.77 (n=13)(Figs. 4-5). The ranges of width to length ratios 
for A. pattersoni are also listed for each osteological element; frontal 0.31-0.36 (n=11), 
parietal 0.59-0.8 (n=11), gular plate 0.37-0.38 (n=2), opercule 0.81-0.96 (n=9), and 
parietal/frontal length 0.37-0.44 (n=10)(Grande and Bemis 1998:p.189)(Figs. 4-5).  
The width to length ratios for the larger unidentified specimen are compared to the previous 
species; frontal 0.38 (NDGS 3562), parietal 0.63 (NDGS 3564), gular plate 0.43 (NDGS 3576), 
opercule 0.83 (NDGS 3568), and parietal/frontal length 0.47 (NDGS 3564/NDGS 3562)(Figs. 4-
5). A mostly complete skull roof of the small Amia specimen (NDGS 2151) includes the 
frontals, parietals, and an extrascapular (Fig. 6). Width to length ratios for the smaller 
unidentified specimen (NDGS 2151) are also recorded for comparison; frontal 0.47, parietal 
0.85, opercule 0.88, and parietal/frontal length 0.43 (Figs. 4-5).   
In the frontals of the two species, there is no overlap observed between A. calva and A. 
pattersoni with A. calva having an overall smaller width/length ratio due to more narrow 
frontal bones (Fig. 5a). Frontal width/length ratio of the A. calva specimens (M=0.7235, 
SD=0.0353) were significantly different from both the small and large specimens (t12=3.874, 
p=0.002; t12=10.945, p<0.0001). Frontal ratios of the A. pattersoni specimens (M=0.5891, 
SD=0.0139) were also significantly different from both the small and large specimens (t10=-
22.979, p<0.0001; t10=-6.492, p<0.0001). Frontal and parietals of the smaller specimen (NDGS 
2151) have length/width ratios more similar to ancient Cyclurus than its most closely related 
species of A. pattersoni, but fall within the range of the extant A. calva (Fig. 5a-b; frontal = 
0.47, parietal = 0.85, Grande and Bemis 1998). Not only are the unidentified specimens 
significantly different, but the frontal width to length ratios of the 13 A. calva specimens 
compared to the 11 A. pattersoni specimens were also significantly different (t22=11.841, 
p<0.0001).  
Parietal width to length ratio of the A. calva specimens (M=0.8335, SD=0.0570) were 
significantly different from both the small and large specimens (t12=-5.597, p<0.0001; 
t12=2.516, p=0.027). Parietal ratios of the A. pattersoni specimens (M=0.8492, SD=0.0417) 
 
 





were also significantly different from the small and large specimens (t10=-5.787, p<0.0001; 
t10=-4.412, p=0.001). There was no significant difference between the parietal ratios of the A. 
calva and A. pattersoni specimens (t22=-0.758, p=0.457).  
Fossils from the Medora locality of the large specimen resemble the proportionally longer 
skull of A. pattersoni, yet the parietal/frontal length ratio of 0.47 reveals a greater size than 
previously discovered with elongated left frontal 10.2 cm and left parietal 4.8 cm, showing 
the immense size of the new species (Fig. 4; Grande and Bemis 1998). With the parietal to 
frontal length ratio, the A. calva specimens (M=0.7686, SD=0.0767) were significantly 
different from both the small and large specimens (t12=5.304, p<0.0001; t12=3.899, p=0.002), 
and the A. pattersoni specimens (M=0.6346, SD=0.0193) were significantly different from both 
the small and large specimens (t9=-3.470, p=0.007; t9=-8.377, p<0.0001). The parietal to 
frontal length ratios of the 13 A. calva and 10 A. pattersoni specimens were significantly 
different from the other (t13.9=6.054, p<0.0001). 
 
 
Figure 4. Parietal to frontal length ratios of Amia species, Cyclurus species, and the two 
unidentified specimens. The large specimen is represented by the red dot and the small 
specimen is represented as the blue dot. 
 
 





(a)   (b)  
(c)   (d)  
Figure 5. Width to length ratios of (a) frontals, (b) parietals, (c) gular plate, and (d) opercule 
of Amia species, Cyclurus species, and the two unidentified specimens. The large specimen is 
represented by the red dot and the small specimen is represented as the blue dot. 
 
 





Almost no difference is observed in opercule width to length ratios of Amia or Cyclurus (Fig. 
5d). The opercule width to length ratios of the A. calva specimens (M=0.9810, SD=0.0277) 
were significantly different from both the small and large specimens (t12=5.582, p<0.0001; 
t12=9.107, p<0.0001). Opercule ratios of the A. pattersoni specimens (M=0.9443, SD=0.0248) 
were only significantly different from the large specimen (t8=4.029, p=0.004). The 13 A. calva 
specimens compared to the nine A. pattersoni specimens were significantly different from 
each other (t20=3.186, p=0.005).  
The parasphenoid tooth patch of the undescribed Amia (NDGS 3575) are long and narrow 
anteriorly, yet wide posteriorly, extending to the lateral margins of the bone compared to a 
Cyclurus specimen (NDGS 3575) found at the same site (Fig. 7). Cyclurus exhibits a narrower 
anterior and wider posterior of the bone (Fig. 7). A long tooth patch is seen in all other Amia 
sp. (Grande and Bemis 1998).  
Teeth of the coronoid tooth plates of Amia (NDGS 2151) are elongate and conical in contrast 
to those styliform teeth of Cyclurus (Fig. 8).  
The gular plate ratio of the large specimen (NDGS 3576) is in between ratios of A. calva and 
A. pattersoni, though more closely resembles the latter (Fig. 5c). It is long, narrow, and 
tapers posteriorly as in A. pattersoni (Fig. 9). There was no gular plate preserved for the 
small specimen (NDGS 2151), but there was a significant difference between the gular plate 
ratios of the A. calva specimens (M=0.7738, SD=0.0220) and the large specimen (t12=19.336, 
p<0.0001). No significant difference was found between the ratios of the large specimen and 
A. pattersoni (M=0.6124, SD=0.0058), but there was a significant difference between the 13 
A. calva and two A. pattersoni specimens (t13=10.017, p<0.0001).  
 
 





Figure 6. The skull roof of undescribed Amia skeleton (NDGS 2151) from the Sentinel Butte 




Figure 7. Isolated parasphenoids in ventral view from the Sentinel Butte Formation 
(Paleocene), anterior to left; (a) undescribed Amia (NDGS 3575); (b) Cyclurus (NDGS 3610). 










(b)  (c)  
Figure 8. Coronoid teeth from the Sentinel Butte Formation (Paleocene); (a) medial view of 
right dentary from undescribed Amia (NDGS 2151) with articulated second coronoid tooth plate 
(co2, see arrow); (b) co2 of Amia (NDGS 2151) in occlusal view exhibiting conically-shaped 
teeth; (c) right co1 of Cyclurus (NDGS 3602) in occlusal view exhibiting flattened, truncated 









Figure 9. Isolated gular plate of Amia (NDGS 3576) in ventral view. Scale bar: 10 mm.p<0.0001). 
The gular plates of Cyclurus exhibit a straight posterior margin opposed to the tapering Amia 
characteristic (Fig. 2). 
Age and Growth 
With the combination of data from previous studies and measurements taken from the 
unidentified specimens, the age and growth of each species maintains the common trend of a 
positive slope with linear tendencies. Amia species included A. calva (n=6), A. pattersoni 
(n=2), and A. hesperia (n=1). For the smaller specimen (NDGS 2151), radial distance was 
recorded at 1.08 mm for age 1 and 5.43 mm for age 6. The larger specimen (NDGS 3629) 
radial distance was recorded at 1.09 mm at age 1 and 13.98 mm at age 23. Compared to NDGS 
2151, the large specimen exhibited a slower growth rate, but both show a steady size 
increase over time (Fig. 10).  
 
 
Figure 10. A composite of growth profiles for documented and unidentified specimens. Growth 











In all ratio aspects except for the gular plate ratios of A. pattersoni, the large specimen is 
significantly different from both Amia species and tends to be more similar to those ratios of 
A. pattersoni. Except for no significant difference in parietal width to length ratios, A. calva 
exhibits smaller ratios and A. pattersoni exhibits larger ratios and are significantly different 
(Figs. 4-5).  
The small specimen (NDGS 2151) is significantly different from other groups in all ratio 
aspects except for the opercule of A. pattersoni specimens. The teeth of coronoid tooth 
plates are robust, unlike those of other species of Amia which are thinner and more 
elongated. Though not defining phylogenetic relationships, ratios can be used to differentiate 
species which supports that the unidentified specimens could be new species. Frontal 
width/length ratios are important in helping to identify and categorize the unidentified 
species with data from previously identified Amia specimens. 
This new Amia representing the large specimen is distinguished from other species based on 
three criteria. First, the frontals of the larger specimen are proportionately longer and 
narrower than the extant A. calva and exceed the range of previously studied A. pattersoni 
specimen with a width to length ratio of 0.38 for both (Fig. 5a; Grande and Bemis 1998). 
Second, the parasphenoid tooth patch is extremely wide posteriorly, reaching the lateral 
margins of the bone, but very long and narrow anteriorly. Third, the gular plate is uniquely 
shaped, not being truncated posteriorly but rather tapering both anteriorly and posteriorly. 
Together, these taxa highlight the necessity to document the evolutionary history of this long 
and important lineage of Amia.  
As with most aspects of comparison, the age and growth of the small specimen follows the 
slope patterns of the A. calva specimens. Amia pattersoni is much larger at a younger age 
than the large specimen of Amia. Furthermore, the large specimen of Amia has a much 
smaller size in the earlier years than the small specimen. Variability in growth patterns can 
be explained by temperature which has a strong influence on growth rate and metabolic rate. 
Metabolic rates are higher in warmer water and significant climatic changes result in a shift 
to larger centrum sizes which could explain the longevity and size of the large specimen 
(Newbrey et al. 2008). Amia pattersoni from the Green River Formation occurs in a warmer 
climate than those from North Dakota (Zachos et al. 2001). The large specimen has the 
smallest slope among all amiid specimens, yet attains an older age. Due to the tradeoff 
between longevity and growth rates, the decreased growth rates of the large specimen allow 
it to survive longer than the smaller specimen, which does not attain a greater size than the 
large specimen (Newbrey et al. 2008).  
My research suggests there are two new species of Amia in the Sentinel Butte Formation. 
These important and rare fossils represent the oldest material known for the species. The 
results of the osteological comparisons, width/length ratios, and age and growth results 
showcase the osteological and biological distinctions between the two taxa and highlight the 
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This is a cross-sectional study that investigated the relationship between preconception care 
knowledge, trait mindfulness, perceived discrimination, and coping self-efficacy. It addressed 
the lack of research into the effects of pregnancy-related distress on maternal mortality in 
African American women. There were 117 participants ages 18 -30 whose data was collected 
through an online survey. The results suggest that greater preconception care knowledge 
predicts greater pregnancy-related distress coping self-efficacy. Trait mindfulness also 
predicted pregnancy-related distress coping self-efficacy. Perceived discrimination did not 
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American women are more likely to die from pregnancy-related health complications 
than are women from all other technologically comparable countries (Centers for Disease 
Control [CDC], 2013a; Martin, & Montagne, 2017), especially if they are living in certain areas 
of the United States (U.S.) such as Georgia (CDC, 2019a). One contributing factor to the high 
maternal mortality rate in Georgia is the high percentage of rural areas in the state where 
residents have limited access to healthcare (Meyer, et al., 2016). Women living in places like 
Georgia may not realize that they are at higher risk for maternal morbidity (illness linked to 
pregnancy and childbirth), much less for maternal mortality (death linked to pregnancy and 
childbirth; Georgia Department of Public Health [DPH], 2019), and without such knowledge 
may not be compelled to implement healthy preconception behaviors that can improve 
pregnancy and birth outcomes (e.g., take folic acid and maintain a healthy weight; [CDC], 
2020). Moreover, African American women present with a 3-fold risk of dying during childbirth 
compared to other groups of American women (Lewis, 2019), which may stem from their 
having greater underlying risk factors (e.g., distress from discrimination and minority status, 
hypertension, (Sims, et al., 2012) and fewer psychological coping resources (e.g., trait 
mindfulness, self-efficacy; Miller, Rote, & Keith, 2013) due to these risk factors, but 
researchers have yet to explore these possibilities. Such risk factors and reduced coping 
resources may create health disparities in maternal morbidity and mortality rates by 
exacerbating the mental and physical health effects of distress for African American women 
whenever distressing events (e.g., problems with health care, changes to birth plans) 
inevitably arise during pregnancy and childbirth. The current study examines how  risk factors 
for pregnancy-related health problems relate to coping self-efficacy in African American 
women who are in the preconception phase (i.e., planning a pregnancy, but not yet 
pregnant). This study also focuses specifically on women living in Georgia where the risk for 
maternal morbidity and mortality are high.  
Maternal Mortality and Birth Outcomes 
Self-efficacy is a person’s confidence in their ability to perform a task (Bandura, 
1994). Self-efficacy is an important indicator of medication adherence for the treatment of 
HIV and other medical conditions (Johnson, Neilands, Dilworth, Morin, Remien, & Chesney, 
2007). It also plays a role in how active patients will be in directing their health care (Saha, 
Arbelaez, & Cooper, 2003). Knowledge and understanding of how to do a task are related to 
adherence to health behaviors (Miller, 2016). One way to potentially decrease the health 
disparity in maternal mortality experienced by African American women could be to increase 
African American women’s self-efficacy in coping with distress related to pregnancy and 
childbirth. One way to do this could be to provide African American women with a better 
understanding of healthy behaviors and birth outcomes, along with providing them with tools 
needed to reduce the effects of everyday life stressors (e.g., increased mindfulness). If 
African American women possessed that knowledge and skill, it could raise their self- efficacy 
and in turn promote factors like medical treatment adherence. This could be especially 
important among those African American women experiencing relatively high discrimination-
related stressors on an everyday basis. 
The adverse effects of distress are clear even outside of the pregnancy context. 
Distress is a negative psychological response that occurs whenever people appraise stressful 
events as “threats.” A state of distress induces negative affect as well as a “fight-or-flight” 
response that sets off a series of physiological reactions in the body causing inflammation and 
tension (Kozusznik, Rodríguez, & Peiró, 2015). For example, if someone fears for their life, 





the body will begin to release stress hormones like cortisol and stop performing functions that 
are not necessary for immediate survival, such as digestion, reproductive, and immune 
functions. Instead, blood flow is diverted to the muscles and blood pressure increases to get 
more oxygen to the peripheral areas of the body. In the short-term, distress can cause 
changes in mood (irritability, anger, or sadness), or changes in appetite and trouble falling or 
staying asleep (Schneiderman, Ironson, & Siegel, 2005).  Over time, chronic distress can lead 
to a lasting increase in blood pressure, or hypertension, which makes the heart work harder 
every day (Schneiderman, Ironson, & Siegel, 2005). Chronic distress can lead to a multitude of 
cardiovascular issues such as hypertension, heart disease, stroke, or kidney disease (Whelton, 
et al., 2018), as well as mental health disorders like general anxiety or major depression. 
Thus, distress has an overall negative impact on a person’s health (Shields, Moons, & Slavich, 
2017). 
Chronic distress may also place women at a higher risk of severe maternal morbidity 
and mortality (Howell, 2018). For example, it can cause irregular menstrual cycles, an egg to 
not be released, and a decline in sexual desire, all of which can make it hard to conceive 
(Negro-Vilar, 1993). Women of childbearing age may also suffer from a variety of chronic 
conditions (e.g., hypertension), due to a lifetime of chronic distress, which could contribute 
to adverse pregnancy outcomes (CDC, 2019a). Through its effects on women’s bodies pre-
conception, chronic distress can cause issues such as premature labor, low birth weight, 
preeclampsia, and delayed mental development in the child (Cardwell, 2013). Chronic 
distress has negative effects on the health of the mother, pregnancy, and attempts to 
conceive. For this reason, women need to find ways to reduce their distress, especially when 
pregnant or planning to conceive.  
 Many psychosocial factors such as access to prenatal care, socioeconomic status, 
ethnicity, and cultural background are known factors of distress during pregnancy (Cardwell, 
2013). Perhaps not surprisingly, American women of a minority background, especially African 
American women, are known to be at significantly higher risk for maternal morbidity and 
mortality (Howell, 2018). Access to medical services and racial discrimination have been 
suggested as possible causes for the difference in rates of maternal mortality or complications 
during birth among African Americans and Whites (Howell, 2018). African American women 
may experience racial discrimination more than White women and may have less access to 
preconception care, which could lead to greater distress (Howell, 2018). African Americans 
experiencing discrimination is associated with hypertension, and studies have shown African 
Americans presented an elevated cardiovascular reactivity to race-related stressors (Merritt, 
Bennett, Williams, Edwards, & Sollers, 2006). There is an increased risk of maternal mortality 
for women who have chronic hypertension (Gilbert, Young, & Danielsen, 2007).  
 In addition to the adverse physiological effects that distress can have on a woman’s 
body, distress also has psychological effects. The effects of distress can cause people to 
overeat or not eat enough, misuse drugs and alcohol, and/or develop depression and anxiety, 
which can indirectly harm birth outcomes by causing low or high birth weight or birth defects 
and could negatively affect the baby’s development and the woman’s overall health (U.S. 
Department of Health and Human Services [DHHS], Office on Women's Health [OWH], 2019). 
Chronic distress can cause biological aging and can play a role in maternal mortality. The 
biological age of the mother is important because studies have shown that older mothers (e.g. 
35 years and older) tend to have higher maternal morbidity and mortality (Restrepo-Méndez & 
Victora, 2014), suggesting that the extent of aging that has happened to a women’s body will 
play a role in birth outcomes. This is especially troubling for African American women, who 





have been shown to have shorter telomeres than White women of the same age and therefore 
are often considered biologically older (Conger, 2015). Researchers speculate that chronic 
distress, such as the distress African American women experience due to day-to-day 
discrimination, can promote aging via shortening telomeres (Cardwell, 2013; Howell, 2018).  
It stands to reason that one way to reduce the high risk of maternal mortality in African 
American women may be to educate African American women on how to deal with stressors 
that they are likely to face in the preconception period before they are pregnant (e.g., 
discrimination).   
Preconception Care Knowledge 
Researchers need to share the prevalence of maternal mortality in Georgia with 
African American women and further explore how distress can play a key role in hypertension 
and other cardiovascular issues that can cause maternal mortality. An important first step 
would be for African American women to be taught that they are at a heightened risk for 
maternal mortality and that preconception distress can affect maternal mortality so that they 
can reduce it effectively (Howell, 2018). Education about a health issue is known to be a 
positive indicator of medical adherence (Miller, 2016). Meaning that women with a greater 
education about reproductive health behaviors should be more likely to maintain stress-
reducing practices and receive overall health benefits. Having knowledge about risk for a 
health issue and how to prevent it may improve confidence in their ability to correctly follow 
their plans or tasks that then translates into an increase in women’s self-efficacy to correctly 
manage their distress.  
Preconception care has been defined as behavioral interventions meant to recognize 
and change risks to a woman’s health or outcomes of her pregnancy before she becomes 
pregnant (Hawks, Mcginn, Bernstein, & Tobin, 2018). Women should be encouraged to have 
healthy practices; for example, to eat healthily, take vitamins and folate supplements, 
exercise regularly, and maintain a healthy weight. People that are more knowledgeable about 
preconception care would be better prepared for pregnancy and know what to expect before 
and during pregnancy. This knowledge could then allow them to better manage pregnancy-
related distress as they will have a better understanding, which could help to reduce the risk 
of maternal mortality (Miller, 2016). Treating pre-existing health conditions and poor stress 
management leading up to pregnancy can be a significant factor in reducing their risk of 
maternal mortality. Consider, for instance, a woman with diabetes who is not properly 
managing her blood sugar before getting pregnant and during the pregnancy. If the mother 
does not know how to properly manage her blood sugar, it can lead to preventable unwanted 
birth outcomes (American College of Obstetricians and Gynecologists [ACOG], 2019) and could 
make the birth more difficult on the mother (Stotland, Caughey, Breed, & Escobar, 2004).  
Another reason that it would be beneficial to educate women, especially African 
American women, about preconception health behaviors is unintentional pregnancy. Although 
many pregnancies in the United States are unintentional (CDC, 2019b), African American 
women have a significantly higher rate of unintended pregnancies than White women (68% 
and 40%, respectively) (Kim, Dagher, & Chen, 2016).  Moreover, many young women do not 
have a primary care physician before they become pregnant and therefore, may not be 
following healthy preconception (and early conception) behavior practices (Boodman, 2018). 
This is a major issue for African American women. From 2016 to 2018, 18% of African 
American women reported not having a primary care doctor (The Kaiser Family Foundation 
[KFF], 2020).  Therefore, many African American women may not be able to address and 





mitigate any conditions related to distress that could lead to an unfavorable maternal or 
infant outcome before an unplanned pregnancy.  
If women knew about distress management habits in the preconception period, they 
may have greater distress coping self-efficacy, or greater confidence in their ability to 
overcome distress positively. In turn, when African American women experience distress as a 
result of discrimination they may be more confident in their ability to cope with the stressor, 
which could help reduce the risk of maternal mortality. That could also improve their ability 
to cope with the higher number of stressors that African American women may encounter on 
an everyday basis before conception (Pisanti, 2012). High coping self-efficacy is known to 
promote changes in daily health behaviors by either reducing bad or adopting good habits 
(Bandura, 1994). In the current study, I examined if preconception care knowledge and stress 
reactivity to perceived discrimination affected stress-coping self-efficacy. 
Mindfulness 
Mindfulness is being nonjudgmentally aware and attentive to the present moment 
(Brown-Iannuzzi, Adair, Payne, Richman, & Fredrickson, 2013). Mindfulness promotes 
conscious awareness of one’s experiences as a way to improve their health and overall well-
being by using purposeful mental, physical, and behavioral techniques (Woods-Giscombé and 
Black, 2010).  People with higher trait mindfulness tend to have better acceptance and 
understanding of their emotions and awareness of their behaviors and reactions (Black, 
Sussman, Johnson, & Milam, 2012); this may predispose them to have greater ability to 
regulate their reactions to discrimination and potentially lessen the physiological stress 
responses such as increased blood pressure (Brown-Iannuzzi, Adair, Payne, Richman, & 
Fredrickson, 2013). 
 It may be that African American women who have both greater knowledge of how to 
care for their bodies in the preconception phase and higher trait mindfulness may have a 
greater awareness of how distress affects them, which in turn, may increase their coping self-
efficacy. When someone is experiencing instances of distress and are aware that they are 
experiencing distress, it provides them the ability to actively counteract their reaction to that 
distress. A person having repeated instances of overcoming stress will then increase their 
stress coping self-efficacy (Bandura, 1994). There is little research on the extent to which 
distress from discrimination affects birth and/or pregnancy outcomes, such as maternal 
mortality, therefore I am researching that interaction in African American women in Georgia. 
In the current study, I also examined if stress-coping self-efficacy is affected by stress 
reactivity to perceived discrimination and levels of trait mindfulness in African American 
women.  
A. Study Overview 
The purpose of this study was to investigate the effects that coping resources (e.g., 
knowledge of healthy preconception behaviors, higher trait mindfulness) and underlying risk 
factors (e.g., distress due to perceived discrimination) have on African American women’s 
belief that they can overcome pregnancy-related health complications, or having higher 
coping self-efficacy. Previous research has determined that African American women present 
with a greater incidence of maternal mortality (Howell, 2018), but researchers have not 
examined the factors that may explain this health disparity and thus have not identified 
active points of intervention for reducing this problem in the African American community.  
Thus, the data collected in this study will help researchers identify if targeting African 
American women’s knowledge of healthy preconception behaviors, mindfulness practice, and 





perceptions of discrimination can offer opportunities for active intervention in the maternal 
mortality health disparity. Figure 1 shows a conceptual model of the hypothesized relations, 
and the hypotheses for the study were as follows. Hypothesis 1 (H1) states that greater 
preconception care knowledge will predict greater coping self-efficacy in African American 
women.  Hypothesis 2 (H2A) is that greater trait mindfulness will predict greater coping self-
efficacy and H2B states that greater perceived discrimination will predict greater coping self-
efficacy. Hypothesis 3 (H3A) states there will be an interaction between preconception care 
knowledge and mindfulness to predict coping self-efficacy.  I predicted that when people had 
high preconception care knowledge and high trait mindfulness they would also have high 
coping self-efficacy. If someone had high preconception care knowledge and low trait 
mindfulness they would have medium coping self-efficacy. If someone had low preconception 
care knowledge and high trait mindfulness they would have medium coping self-efficacy. If 
someone had low preconception care knowledge and low trait mindfulness they would have 
low coping self-efficacy.  H3B states there will be an interaction between preconception care 
knowledge and perceived discrimination to predict coping self-efficacy in African American 
women. I predicted that when people had high preconception care knowledge and high 
perceieved discrimination they would also have medium coping self-efficacy. If someone had 
high preconception care knowledge and low perceieved discrimination they would have high 
coping self-efficacy. If someone had low preconception care knowledge and high perceieved 
discrimination they would have low coping self-efficacy. If someone had low preconception 




Participants in this study were young (ages 18-30), African American/Black women 
who indicated that they had or planned to have children. Participants were recruited via the 
Columbus State University’s psychology research participant pool and asked to complete a 
broad set of experimental materials that included the measures for this study. All participants 
received research credit for participation. The participants were (n = 1173) freshmen (32.5%), 
sophomores (28.2%), juniors (16.2%), and seniors (23.1%). Seven of the participants were also 
of Hispanic descent. On average, participants were 20.15 years old (SD = 2.06 years; minimum 
age = 18, maximum age = 30), 8 were parents already, 46 were in a monogamous romantic 
relationship (5.1%; n = 6 engaged/married, 34.2%; n = 40 were dating one person for longer 
than two consecutive weeks).  Most participants rated their overall health as excellent 
(13.7%) or good (53%) for their age (27.4% rated their health as fair, and 6% rated their health 
as poor). 
Measures  
Preconception Care Knowledge. I assessed participants' knowledge of health 
behaviors that should be done before conception or early on in the pregnancy to improve 
                                                          
3Of the 146 people that attempted to complete the study, I only retained and analyzed the data of 
117 people. This is because the 29 people whose data was not included in the analyses did not 
appear to be reliable as these participants were excluded for failing attention checks, or having 
extreme outlier scores regarding self-reported accuracy, self-reported effort, survey completion 
time, and response variability. 





birth outcomes, which will hereafter be referred to as their preconception care knowledge. 
To assess preconception care knowledge, I developed a 12-item health care questionnaire for 
this study. The behaviors on the scale where from the CDC website for healthy preconception 
behaviors.  It includes items that ask participants if they know the importance of 
preconception care behaviors and whether they perform these behaviors. Sample items were 
“Taking folate supplements or folic acid,” and “Having a healthy diet.” The response scale 
was a sliding bar ranging from “0” to “100.”  
Trait Mindfulness. Trait mindfulness was assessed using the Describe and Nonreact 
subscales from the Five Facet Mindfulness Questionnaire Scale (Baer, Smith, Hopkins, 
Krietemeyer, & Toney, 2006). The Describe subscale (k = 8 items) measures a person’s ability 
to describe how they are feeling (e.g., “I’m good at finding words to describe my feelings''). 
This subscale was used in this study because if African American women can describe what 
they feel when they experience discrimination, they may have a better understanding of how 
they are affected by the distress caused by discrimination and may, therefore, be more 
confident in their ability to cope with the distress. The Nonreact subscale (k = 9 items) 
measures a person’s capacity for down-regulating their emotional responses when they are 
triggered to “react” with distress (e.g., “I perceive my feelings and emotions without having 
to react to them”). This subscale was used in this study because if African American women 
cannot react to negative feelings or distress, they have experienced, then they may be more 
confident in their ability to cope with distress when they experience discrimination. 
Participants indicated their agreement with the subscale items using a Likert scale that 
ranged from 1 (never or very rarely true) to 5 (very often or always often true). Brown-
Iannuzzi et al. (2013) have used the Five Facet Mindfulness Scale in their past research 
examining trait mindfulness as a moderator of the relation between perceived discrimination 
and depression. 
Perceived Discrimination. Distress from perceived discrimination was defined by how 
often the participants felt they were discriminated against or treated unfairly in their 
everyday lives. Perceived discrimination was measured using the 5 item Everyday 
Discrimination Scale (Short Version; Sternthal, Slopen, Williams, 2011). The responses were 
measured on a Likert type 7-point scale ranging from never to almost every day. Sample 
items were “You are treated with less courtesy or respect than other people,'' and “You 
receive poorer service than other people at restaurants or stores.” There was a secondary 
scale that participants were shown if they had indicated they had experienced at least two 
instances of discrimination. This scale assessed what the participant perceived to be the 
reason(s) for their discriminatory experiences. Sample items were “Gender”, “Race”, and 
“Your shade of skin color”. 
Coping Self-Efficacy. Coping Self-Efficacy (CSE) was defined as how the participants 
perceived their ability to cope effectively with life challenges related to pregnancy and 
discrimination. CSE was measured using the 26 item Coping Self-Efficacy Scale (Chesney, 
Neilands, Taylor, & Folkman, 2006). The responses were measured on a ten-point scale 
ranging from cannot do at all to certain can do. Sample items were “Keep from getting down 
in the dumps” and “Look for something good in a negative situation”.  
Procedure  
 All procedures were approved by the University’s Institutional Review Board, and all 
participants provided informed consent before participation. Eligible participants were 





provided a link to the online survey, which took approximately 30 minutes to complete. Once 
participants indicated their consent to participate in the study, they were asked to provide 
basic demographic information (e.g., about their age, relationship status, religiosity, GPA, 
etc.). Next, participants completed the study measures (i.e.., the health care questionnaire, 
Five Facet Mindfulness Questionnaire scale, Everyday Discrimination Scale (Short Version), 
and Coping Self-Efficacy Scale) which was presented to participants in a 
random/counterbalanced order to control for potential order effects. Provided that the data 
for this study were collected as part of a broader data collection, participants were then 
asked to complete additional materials that were not used for the current study and thus will 
not be discussed further. At the end of the data collection, participants were provided with 
an electronic debriefing document, which, in addition to providing contact information for 
the research team, disclosed the study aims and hypotheses and included resources where 
they can learn more about maternal mortality, healthy preconception care practices, and 
stress management.    
Results 
Data Analysis Plan 
This was an online cross-sectional study. The data collected in this study were 
analyzed using a moderated multiple regression model in Process for SPSS (Hayes, 2018). All 
continuous variables were mean-centered in the analyses and any statistically significant 
interaction effects were probed at one standard deviation above and below the mean (Hayes, 
2018). Two moderated regression models were examined, which tested the hypotheses shown 
in Figure 1. In the first model, I tested the main effects and interactive effects of 
preconception care knowledge and mindfulness on coping self-efficacy (describe and nonreact 
were each tested as a separate moderating variable in the same analysis). The second model 
involved the main effects and interactive effects of preconception care knowledge and 
perceived discrimination on coping self-efficacy. 
 The data were examined before the hypothesis test to ensure that the data met the 
statistical assumptions for the model. Based on the Shapiro-Wilks test of normality, the data 
for all the variables except preconception care knowledge were normally distributed at 𝞪𝞪 = 
.001. The preconception care variable was slightly negatively skewed thus indicating when 
people were knowledgeable about one healthy behavior, they seemed to be knowledgeable 
about many healthy behaviors. However, this skew was unlikely to have a meaningful impact 
on the overall results. I also examined the zero-order correlations between the variables 
before running the model tests and was able to confirm that there were no unexpected 
relations between the variables and thus that it was appropriate to proceed with the model 




Results of the first regression model showed that the overall path model was 
statistically significant, F (5, 111) = 13.19, p <  .001, and that all the predictors in the model 
accounted for a combined 37% of the variance in African American women’s coping self-
efficacy for overcoming pregnancy-related distress scores (r = .61, p < .05). Examination of 
the paths in the model provided support for H1, indicating that greater preconception care 





knowledge scores significantly predicted greater coping self-efficacy scores, t (111) = 2.14, p 
= .035. There was also a main effect of describe mindfulness indicating that greater describe 
mindfulness scores predicted greater coping self-efficacy scores, t (111) = 2.63, p = .010; the 
main effect of nonreact mindfulness indicated that greater nonreact mindfulness scores 
predicted greater coping self-efficacy scores, t (111) = 5.83, p < .001. Together, these results 
provided support for H2.  
In addition to the main effects, the first regression analysis indicated that there were 
no statistically significant interaction effects in the model (Preconception Care Knowledge by 
Describe Mindfulness:  t (111) = .86, p = .390; Preconception Care Knowledge by Nonreact 
Mindfulness: t (111) = .48, p = .634). These results did not provide support for H3A. Figure 2 
contains the results of the first regression analysis.  
Results of the second regression model showed that the overall path model was 
statistically significant, F (3, 113) = 2.78, p = .044, and that all the predictors in the model 
accounted for a combined 6.9% of the variance in African American women’s coping self-
efficacy for overcoming pregnancy-related distress (r = .26, p < .05). Examination of the paths 
in the model provided support for H1, indicating that greater preconception care knowledge 
scores significantly predicted greater coping self-efficacy scores, t (113) = 2.88, p = .005. 
There was not a main effect of perceived discrimination indicating that greater perceived 
discrimination did not predict greater coping self-efficacy. These results did not provide 
support for H2B. In addition, the regression analysis indicated that there was not a statistically 
significant interaction effect in the model (Preconception Care Knowledge by Perceived 
Discrimination:  t (113) = .089, p = .929). These results did not support H3B. Figure 3 contains 
the results of the second regression analysis. 
 
Discussion 
The main focus of the study was to investigate how trait mindfulness and perceived 
discrimination might moderate the effect of the relation between people's knowledge of 
healthy preconception behaviors and their confidence in their ability to overcome stressors 
related to pregnancy. The major findings from this study were that if African American 
women had greater knowledge of healthy preconception behaviors, they also tended to have 
greater confidence in their ability to cope with distress during a future pregnancy. I also 
found that if African American women had greater mindfulness, they also tended to have 
greater confidence in their ability to cope with future pregnancy-related distress. Although I 
expected that these two factors (preconception care knowledge and trait mindfulness) would 
interactively affect coping self-efficacy, there were no significant interaction effects in this 
study.  Moreover, the results showed that, overall, overall African American women’s 
perceived discrimination did not relate to their confidence in being able to cope with future 
pregnancy-related stress. 
 
Discussion of Results 
African American women with greater knowledge of healthy preconception behaviors 
did have greater pregnancy-related distress coping self-efficacy. As has been stated in the 
research, self-efficacy is related to adherence to health behaviors. This goes to show that if 
resources were put into educational efforts for African American women about healthy 
preconception behaviors early on it could promote African American women’s confidence in 
the ability to cope with distress, thus, this could lead to African American women coping 





better with pregnancy-related distress and potentially reducing their risk of maternal 
mortality. 
Mindfulness is known to play a role in lessening the effects of distress. As predicted in 
this study African American women with higher trait mindfulness did tend to have higher 
coping self-efficacy. The African American women with high describe mindfulness may be 
more prepared to both articulate and understand their feelings and how they react to 
distress. These women being able to understand what and how they are feeling thus made 
them more confident in their ability to cope with their negative feelings of distress 
constructively and healthily. The women with higher nonreact mindfulness may not only be 
able to express how they feel, but also tended to report having higher self-confidence that, 
even if they felt upset by a negative or distressing experience related to pregnancy, they 
could avoid reacting to it. That ability to not react could potentially minimize the negative 
health effects that would have been caused by reacting to the distressing pregnancy-related 
experience.  Knowledge of healthy preconception care behaviors and trait mindfulness did not 
interact with each other to affect coping self-efficacy as I predicted. Although, both affected 
coping self-efficacy independently. This could serve as a sign of relief if women are not both 
knowledgeable and high in mindfulness as it implies that they may have an additive result on 
coping self-efficacy.  This may mean that if African American women are not knowledgeable 
about preconception, but they are high in trait mindfulness or if they are low on trait 
mindfulness and are knowledgeable of healthy preconception behaviors they could still have 
higher coping self-efficacy. However, further research will need to be conducted to examine 
this interaction effect as I found a null result, indicating that I cannot conclude the 
interaction effects not existing. I can only conclude that I did not find evidence that the 
interaction does exist in these data.   
Contrary to what I predicted perceived discrimination was not related to coping self-
efficacy in this study. This could be a result of African American women being overwhelmed 
by the amount of distress they experienced. That could have caused them to believe they 
could not adequately cope with the distress and, ultimately, reduced their confidence in this 
ability. Perceived discrimination and knowledge of healthy preconception behaviors also did 
not interact with each other to predict coping self-efficacy. Even so, I cannot draw these 
conclusions based on this study. I can only conclude that there was not sufficient evidence to 
support these hypotheses.  
Implications, Strengths and Limitations 
  The results from this study could be used in several ways. For example, the results 
may be informative for the development of educational programs for African American 
women to convey the negative effects of distress on health or to raise their self-efficacy in 
their ability to correctly manage pregnancy-related distress. The results of this study provide 
new information to the research literature examining maternal mortality in African American 
women and how preconception risk facts may be associated with pre-conception self-efficacy. 
This was a correlational study, which prevents me from exploring the potential causal link 
between preconception care knowledge, trait mindfulness, and perceived discrimination with 
coping self-efficacy. 
One strength of this study is that I was able to collect descriptive information about 
some potential precursors to the maternal morbidity and mortality crisis affecting African 
American women in a rural area in Georgia, which is a high-risk location for these health 
problems. Although the sample size is modest and data cannot be generalized beyond women 
living in rural areas in the Southeast U.S., the data found in this study does apply to those 





women at highest risk and as such may be contribute to secondary analyses if combined with 
data from other studies in this research area  
 
Conclusion 
This study provided new evidence that the more preconception care knowledge young 
African American women have, the more confident they feel about their ability to cope with 
pregnancy-related stressors. Trait mindfulness appeared to play a role in African American 
women’s confidence in their ability to cope with distress. That is due to women who are 
predisposed to better understand and be less reactive of their feelings may feel more 
confident in their ability to deal with distress related to pregnancy. The findings of this study 
could be used to further research on coping self-efficacy and health outcomes in African 
American women and as guidance to intervention programs targeting maternal morbidity and 
mortality. 
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Table 1       
Descriptive Statistics and Zero-Order Correlations for Study Variables (N = 117)  
Variable 1 2 3 4 5 
1. Coping Self-Efficacy (.95)     
2. Preconception Care 
Knowledge 
.26** (.89)    
3. Describe Mindfulness .36*** .24** (.85)   
4. Nonreact Mindfulness .53*** .13 .22* (.66)  
5. Perceived Discrimination -.02 .04 -.09 .11 (.80) 
M 6.63 76.29 3.37 2.93 2.90 
SD 1.79 21.47 .75 .60 1.28 
Notes. M is mean. SD is standard deviation. Internal consistency reliability 
(Cronbach’s alpha) is in the diagonals.  
 * is p < .05. ** is p < .01. *** is p < .001.  
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 In making artwork using stuffed animals and video performance, I have been able to 
construct visual means of questioning society and its focus on interaction in nature and 
adolescence and adulthood. The videos in the body of artwork seek for the viewer to question 
the repetitive, distracting, and anxiety-inducing notions within the artwork. From Dadaism to 
artists like Bruce Nauman and Mike Kelley, the art world has changed and grown from times 
of crisis and absurdity. This set of artworks not only fits within this area of the art world, but 
also seeks to expand it into a contemporary light with new media such as TikTok as well as 
focus on current and ongoing issues.  
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 When the world comes to an end, and all the people are gone, what will be the most 
important lessons we have learned? Lessons are a fundamental aspect of life for an individual. 
Whether it be those we learn from teachers, parents, ourselves, or the world around us, they 
shape every aspect of our lives. These foundational elements start before we are even born and 
continue long after until we move on from life to death. If society as a whole, from 
governments and parties to companies and individuals, were to thoroughly examine which of 
these lessons progress the human race the most, we might be surprised and learn even more. 
However, it seems we have not done such a thing and will continue to avoid the idea of 
examining anything such as this entirely for now. For now, it seems, the individual is distracted 
with things governments and companies have put in place, and these entities are distracted by 
the very policies and actions they once thought were helping. Distractions are defined as 
“things that prevent someone from giving full attention to something else.” In other words, 
there seems to be a problem in which society cannot come together and give full attention to 
anything because it is distracted constantly. In the artwork I have made for this thesis, I intend 
to have the viewer question what is happening in the world while simultaneously distracting 
them from the world, thereby pointing out to those critical enough how simple doing this may 
be and proving to those who view it how silly the world and its distractions can be.  
 As an artist, I strive to connect the world with art and new ideas that challenge the way 
we live and think. Through experimentation and lots of planning and thinking, my artwork is 
typically able to develop through lots of perseverance and determination to stick with my 
intuition. This means sticking with gut feelings along the way and finding ways to keep 
motivated even when I feel burnt out or exhausted, such as listening to music. I have found 
artwork which is succinct in vision and style, while also being able to command space and 
inspire new ways of thinking.  
 Within my past artwork, I have covered many areas of interest and mediums. From 
working in public art and sculpture to more complex and abstract gallery works, I have found 
different ways of getting my art to different kinds of audiences. My artwork tends to follow a 
few paths: the artwork represents an abstract and simpler form of natural guises or has an 
implicit method of questioning facets within the fabric of society. With the latter, I focus on 
power structures and wish to ask in all, “Who’s in charge?” The ability to create an object that 
represents new ideas and new ways of thinking is a highly powerful method of communication. 
In the artwork for this thesis, it became an absurd response to the events occurring 
around me. Once the COVID-19 crisis began, I had to flip scripts of everything I had been 
working on and was pulled toward these methods of making and these ideas that question how 
we got where we are right now. Moments of crisis and absurd decisions by those who have the 
power to make them have been a recurring theme in spurring artwork that questions society’s 
ethics and powers. In times of war and desperation such as with Dadaism, we come to absurd 
means of making and thinking to address these issues we experience. As we are in the art world 
today, new media is a prevalent means of making and so I turned towards the TikTok 
application to serve as one way to visualize these feelings and thoughts I had about what was 
going on all around me.  
 






Throughout art history, movements have shaped and driven art to new bounds and 
pushed what we know art to be today. These ideas in art, however, have been around for quite 
some time. In the early 1900’s, Dadaism became part of art history and with it some ridiculous, 
dark, and comical notions of what art can and should be. The systems in place and the ongoing 
events did not make sense to those living during the time, and thus, they created art that did 
not make sense either.  
Dadaism is defined broadly as an avant-garde intellectual movement starting around 
World War 1 where artists, being fed up with the war and capitalist society at the time, created 
artworks of nonsense and protest.i The war made everything feel strange and unnecessary, thus 
inspiring the artists to push art to a very different level full of oddities that reflected such a 
world. Such art includes performances with lobster claws on their hands, displaying dissected 
collaged images of bodies, and taking everyday objects (such as a urinal) and signing them as 
their art. One of the epicenters of this movement was Zurich. There, artists such as Hugo Ball 
would focus on complex ideas in philosophy and politics in places such as the Cabaret Voltaire 
or the Galerie Dada.ii To be in such a place in time must have been one of the oddest and most 
provocative ways to push one’s mind. Ball apparently goes through several stages of his life 
which affect Dadaism, which warps his thoughts on reality and theology. He goes into modes of 
anarchy and nihilism and furthers thought about society and the church on how they need to be 
revolutionized against. This goes to say revolutionary acts against society are not new, let alone 
these ideas being interpreted in art. In fact, these days in Zurich inspired many others to follow 
in similar ideas of Dadaism.  
 Not only were there many pieces of poetry and visual art that touched on revolution and 
destruction, there were also those of nonsensical and playful value that debased the 
establishments these artists railed against. These artworks, I feel, helped to create a new sense 
of what art-making can be, compared to more serious, romantic, and classical assumptions. 
Pieces like the performance of Karawane (Figure 1) recited by Hugo Ball and Baroness Elsa von 
Freytag-Loringhoven’s performances with tin can headwear showed dismal ideas and could be 
interpreted as sad in a way, but are also silly and playful.iii Not only that, they are indeed 
performances for a reason. As Demos points out, “What appears to be the radical element of 
Dada is precisely the publicness of its performances as constitutive of a new form of 
community.”iv Performance, especially public performance to others as an audience, not only 
provides a sort of community, but in that a way to connect. This means connecting in rebellion, 
new thinking, and of course, play. This playfulness was one of the key contributors to the art 
world as it invited artists to be more creative than ever before. The play that ensued for 
decades from Dadaism inspired philosophical thinkers and experienced artists to use material 
and ideas revolutionary for their time.  
Moving from Zurich to areas like Paris, Berlin, and New York, Dadaism moved from artist 
to artist. The ideas transitioned to become even more comical and absurd, pointing out societal 
norms that showed to be toothless and nonsensical. For instance, Marcel Duchamp’s famed 
Fountain (Figure 2) showed great inspiration from this movement and consistently provided 
works which questioned art and society.v His pieces changed what we understand as art and 
what it can be. He also directly inspired Bruce Nauman, who was a pioneering artist in the art 
world, with his works and ideas.vi Artists like Bruce Nauman, who cultivated a new sense of 
relation to the viewer that was not entirely recognized before, were able to change and expand 
how art could function.  





In artworks such as Self-Portrait as a Fountain (Figure 3), Nauman pushes the viewer to 
recognize themselves as cognizant of the work and, more importantly, a part of it.vii Not only 
that, but the artwork became a part of the conversation of what was going on in the world and 
what it contributed to the world itself. The viewer starts to become a leading force in what the 
art is about and how it is interpreted. Forcing the viewer to consider a human as a fountain 
shows the viewer the art is not just something to stare at anymore, but something to think and 
decide about. This sort of power-play continues in his and others’ works to change what art can 
be by using new methods in relation to the audience or the pieces. Furthermore, it continues to 
move toward ideas of playfulness, especially considering a man squirting water from his mouth 
like a fountain is quite silly in the grand scheme of things.  
This notion of play is talked about in many areas of art history, but is rocketed into 
almost excess, starting with Dadaism and moving towards more Postmodern artworks. For 
instance, artist John Baldessari, one of CalArts mentors to artists such as Mike Kelley, played 
with his art by pushing it to be the opposite of what he felt at the time was art. In taking 
purposefully senseless photos and film stills and creating a composition, he pushes the medium 
and understanding of what art can become.viii This approach characterizes many of the ideas 
artists start with today when researching their work’s concepts. Additionally, this reflects the 
rebellion of Dadaism by going in the opposite direction of what he feels others think art is 
about.  
In other instances of rebellion against establishment and understanding society, Jean 
Baudrillard had many theories on what society was becoming based on his knowledge and 
experience. One idea is on how reproduction will overpower the real someday.ix This can 
obviously hark to today’s virtual reality capabilities and things such as artificial intelligence, 
which can predict situations and personalities. Baudrillard was not directly thinking about 
virtual reality and artificial intelligence, but they do portray this sense of society becoming 
more interested in what can be imitated than what is already done. Baudrillard also comments 
on older technologies around his time, therefore possibly being redundant, but his comments 
nonetheless can inspire debate and thought about technology.x He is mainly referring to his 
theories of simulacra and simulation, in which he pushes to connect reality and society to 
culture and its formats of shared experience. This directly connects to the work in how it is a 
form of reproducing cultural experience through a shared format in society of our time.  
This leads to Mike Kelley and his use of video art and absurdism to question societal 
norms and play with new media of his time. Kelley was known for stepping outside of the norm 
in art, even using things such as nail polish to paint and stuffed animals (Figure 4).xi He was 
using projection to capture audiences with swirls of sound, light, and color to give attention 
toward his seemingly maniacal and orchestrated video artworks.xii This displays Kelley 
questioned norms in new ways through play while still connecting seriousness and morality into 
the equation. These methods proved to launch his career further and showed the world a new 
light on art. Not only that, but he showed art that questioned what the viewer was looking at by 
representing something similar to reality, but often staged and warped through artistic means. 
Everyday subject matter and offensive norms become angled to represent society in a theatrical 
and bold manner. The manner in which it was displayed and the notions he was pointing 
towards about society itself proved to be captivating and fresh at the time of their creation.  
Now, as we have moved almost a quarter into the twenty-first century, art has continued 
to change and evolve. With technologies like the internet and social media having advanced so 
far, there are many more ways we as humans and artists can push our own work. Technology 





and its advances are not the end all be all of new and of progress; however, compared to the 
past, they provide a way of existing, which was not possible before. For instance, in the social 
media app TikTok, viral for its comical and eye-catching videos, gives users the ability to create 
and edit a short film with effects and settings now used more than ever before. However, these 
functions are normal for those most familiar with current popular culture. If you went to a class 
and brought up kombucha, the fruity and slightly alcoholic drink, many students in their minds 
would most likely think of the “kombucha girl” as she is referred to in her viral TikTok video. 
This is a phenomenon that is quite ritual for those known to use apps such as TikTok and 
continues to advance. I feel utilizing social media, just like projection in a gallery, can change 
the way people see and interact with art. It also provides a context just as projection does. The 
TikTok app and its many functions and videos is specifically designed towards a never-ending 
consumer ideology. That is to say, it has designed the app to create limitless content which is 
algorithmically connected to your interests without becoming dull due to repetition. Now, songs 
are getting viral dances and themes attached to them which they may not have had before. For 
instance, “Savage” by Megan Thee Stallion was released and not long after a viral dance meme 
using it was created on TikTok.xiii The artist came to credit the dancer/TikTok user in a video 
using the dance with the songs music and lyrics playing. Being able to embrace this culture of 
sharing has its benefits, however, it can also become numbing and negative for the consumer as 
time goes on. This is evident as one watches the videos over and over, similar to how the 
actions Mike Kelley portrays are not only based off of society's numbness to these ideas, but also 
to push it as an aspect of the art itself.  
There seems to be a common theme within many TikTok videos in which they utilize the 
video editing functions and sound to draw the viewers’ attention without providing much for 
original or provoking content. This is where I found my artwork becoming separate from the 
more typical and popular videos on the application. Though the performance itself may have 
been interesting from a bystander perspective, the excessive sound and distracting edits can 
hinder its originality and interest for a viewer. Eventually, a song or dance is done one too many 
times, and the meme fades, not really becoming much more relevant than before. This happens 
rapidly and peaks quickly before interest falls into the background. Instead of wanting to 
analyze and understand something, it is a way for the viewer to distract themselves from either 
boredom or unwanted necessary actions. I hope to push the viewer to question why they are 
watching the video in the first place and thus question its content. This is why the artwork has 
such provocative and intentionally testament-like titles.  
 
Process 
This body of artwork consists of pieces made using stuffed animals titled in a way which 
pushes the understanding of the pieces. Utilizing a helix form, a bodysuit, a vacuum, and video 
performances in the suit, there are motifs including adolescence, natural forms, and the human 
experience. These themes put the viewer into a train of thought to question society, the 
interaction of humans and nature, and how adolescence and adulthood are not only linked but 
how they may function together. By bringing in the use of stuffed animals and the use of 
popular culture media, I am seeking to focus on the ideas of younger individuals. In utilizing the 
vacuum and the suit on myself, the artwork aims for a reaction which questions cleanliness and 
what one might put on themselves to aid in being an individual, and an adult, within society.  
The video artworks are a way for me to place the body of work in a cultural context 
while also focusing the viewer on aspects of social interaction and the distraction by larger 





entities away from provocative thinking. Each piece is also able to use popular music media and 
their contextual representations by the artists as a base for the artwork and its title. For 
instance, my piece Repetition is Historic; Change is Revolutionary (Link 1) has connotations 
going back to Dadaism of needing change and trying to push new ideas which better suits those 
struggling the most. The creators of the app are perfectly content, but I feel it distracts those 
that could make the change from feeling as if it is needed. The artwork references a viral dance 
in using the popular section of the song without actually performing said dance, which is in 
direction to changing what would be typical of such a video. In this, it also continues this 
repetition of movement throughout each video and in turn begins to represent the mundane 
repetitive acts the artwork seeks to question. This goes back to attempting to force the viewer 
to question why the artworks are repetitive and distracting. Rid Yourself of Unnecessary 
Anxieties (Link 2) acts as a fortune cookie line for the user to think about why they need things 
that only cause more anxiety in their life in the first place.xiv For instance, the song itself is 
about a girl who is trying to find her Juul, a known cause of anxiety in youths that were 
intrigued by the vape product when it first came into popular culture. Not only that, but the 
video uses an intense and transitional flow using the editing that goes along with the anxiety 
that these videos cause and that the title asks you to rid yourself of in the first place.  
In all of these video artworks, there are methods used to have the viewer question the 
reasoning behind watching them in the first place and what the content is or why it is 
necessary. In excessive edits, repetitive motion, and similar background and use of the same 
suit, each video is catalyzed by its title and the sound that goes with it which, in moments, can 
seem irrelevant. The video Wealth is Not the Only Positive the World Can Benefit From (Link 3) 
is titled so to reflect on society’s value of money over most everything.
xviii
xv Another example is 
shown in the video Reality Only Has One Side To Things (Link 4) in pointing out there are no 
other realities except our own.xvi We want so badly to mimic our own reality to create a better 
one, but why is this one not better already? The viewer may even question the causes of such a 
reality and what may in turn make their own a better one. In Distractions Synchronize; 
Ignorance is Bliss (Link 5), the viewer could question how a seemingly positive focus may be 
there to keep your attention on just you, as if it is a command.xvii If it is a distraction, should we 
not question why or what that is? Groove is Fun; Reliance is Dependence; Independence is Key 
(Link 6) can point to how being independent is important for being able to express yourself and 
have fun, but that means you should focus on not having to rely on outside factors to do so.  
What things do you rely on and why? Could there, or should there, be better ways of functioning 
to have more fun and less dependence?  
Even the suit itself (Figures 5 & 6) as a piece is titled Adolescence is All Fun and No Play; 
Adulthood is All Play and No Fun in trying to communicate how I feel as we transition from 
childhood to adulthood, we gain responsibility but lose the enjoyment of the everyday. In my 
helix piece (Figure 7) Do Not Mistake the Unexpected For Lies, I wish to talk about how people 
seem to base prejudice on things they do not understand instead of what is truly false or fact. 
Each of these artworks have the potential to bring even one more person to similar ideas of 
questioning the world, which I feel is highly integral to art and how we interact. Otherwise, we 
may accept everything as it is and never change, unlike Ball, Duchamp, Kelley, and Nauman who 
all changed the norm of what art is and how society could be. I intend to continue questioning 
society and push my art to do the same, just as these artists have done. The world to me has 
shown its absurdity in the face of crisis and pushed me to examine what realities I had not 
noticed and I intend to further point this out to whoever becomes my audience. One final 









 For now, the body of work seems closer to what I truly wanted to make artwork about 
than when I first started this project. The distracting and excessive videos with the childish but 
fully developed bodysuit and the simple and natural helix all layer concepts I wanted to delve 
into. This includes how society may seem to force individuals to live, how we interact with each 
other and nature, and what happens in transitional periods between childhood and adulthood. 
Through the use of stuffed animals, performance, and video, the work allows many ways to 
interpret and connect its intentions.  
 The artwork did not start off with the terms I set as the helix form was made before the 
crisis, and the rest was conjured afterward. However, I feel the pieces are highly cohesive and 
able to direct attention in a way that contributes to the work's themes. The method of utilizing 
this material throughout which connects the artwork combined with the distracting and 
concerning videos provides an absurd and divergent site for the viewer to be drawn in with. The 
way in which the app almost force-feeds you video after video I feel mirrors how our society 
works in many other aspects such as consumer gratification, monotonous business practice, and 
typical standards set for people in which they must keep doing what they are doing to enjoy 
anything. On the other end of this whole idea is these are creative and entrepreneurial works 
people all over the world are putting out for their own and others’ enjoyment. Not only that, 
but doing so to keep some semblance of normalcy and enjoyment where they may lack in other 
areas of life.  
 In the end, the artwork is a simple and contemporary mode of making similar to those in 
Dadaism, which associated itself with more urban and poetic themes in the items used and by 
being much more philosophical. Albeit, the artwork is more fun and lighthearted to look at, it 
carries similar notions of bolder intention by those it chooses to question. These times are 
strange, and I want to further push that as a reminder of how not only would we most likely not 
be here without certain leaders making rather large mistakes, but also because of our own 
actions in not constantly questioning why they have their authority. If the artwork is quizzical 
and distracting and fun and plausible, then I feel it is successful. There should never be a 
moment in our lives where we should sacrifice so much because of someone else’s own choices, 
but there are many times where this happens, and it is highly unfortunate for most, if not all, 
involved. We must push to question what we see and hear and understand what is around us. 
Only then can we push to further what we already have.  
  









Figure 1: Karawane, Recitation and Performance by Hugo Ball, 1916  






Figure 2: Fountain, Urinal signed by Marcel Duchamp, 1917  






Figure 3: Self-Portrait as a Fountain, Performance by Bruce Nauman, 1966 






Figure 4: Multiple Stuffed Animal Works by Mike Kelley, 1987  
 






Figure 5: Adolescence is All Fun and No Play; Adulthood is All Play and No Fun (Front), 
5’x5’x1.5’, Stuffed Animals, 2020   






Figure 6: Adolescence is All Fun and No Play; Adulthood is All Play and No Fun (Back), 
5’x5’x1.5’, Stuffed Animals, 2020  






Figure 7: Do Not Mistake the Unexpected For Lies, 6' From End to End; 3.5' At Widest Point, 
Stuffed Animal Pieces and Steel, 2020    
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Diabetes mellitus, as well as its associated complications, is among one of the top causes of 
death before 70 years old throughout the world (WHO, 2018). While insulin has been the most 
effective treatment for diabetes since its discovery, adjunct therapies responsible for 
assisting with blood glucose control are constantly evolving. Theories about how diabetes 
causes conditions such as diabetic nephropathy, retinopathy, and neuropathy abound, but one 
of the prevailing theories today is that oxidative stress is the mechanism by which these 
disease processes originate and progress (An et al., 2017; Boyd, 2019; Harvard Medical School, 
2018). The hypothesis for this study was that Human Umbilical Vein Epithelial Cells (HUVEC) 
treated with honey, which contains caffeic acid, would have higher rates of survival when 
compared to the control as well as groups treated with insulin. Furthermore, we hypothesized 
that groups treated with caffeic acid, an antioxidant found in honey, would also have higher 
rates of survival when compared to the control groups. This hypothesis was not supported by 
the data, with there being no significant difference in survival between all groups. The data 
in this study and from prior studies show that honey is a possible substitute sweetener for 
ordinary table sugar because it does not appear to cause more cell death than traditional 
table sugar, while still providing benefits such as decreased plasma glucose and blood glucose 
levels as well as decreases in inflammation (Boba et al., 2018; Ouahiba et al., 2018; Öztaşan 
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Diabetic nephropathy, diabetic retinopathy (DR), and diabetic neuropathy are common 
complications in diabetic patients due to the damage to vasculature secondary to 
hyperglycemia (Mayo Clinic, 2019). At the molecular level, diabetic nephropathy can be 
attributed to oxidative stress (OS) in a hyperglycemic environment which can lead to Chronic 
Kidney Disease (CKD), renal failure, and End Stage Renal Disease (ESRD) (An et al., 2017; 
Terzec et al., 2019). DR is characterized by vision changes and eventual vision loss that can 
be attributed to high blood glucose levels that damage the blood vessels of the eye and 
decrease overall blood flow to the area (Boyd, 2019). While the mechanisms are not yet 
completely understood, it is known that uncontrolled blood glucose levels play a role in the 
damage done to peripheral nerves and the vasculature that supplies these nerves, leading to 
symptoms such as numbness and pain that are characteristic of diabetic neuropathy (Harvard 
Medical School, 2018). All three of these diseases have one significant similarity in their 
pathology: vascular damage brought on by elevated blood glucose levels. 
OS is described as the shift in equilibrium from the removal of reactive oxygen species 
(ROS) to the buildup of those species (Pizzino et al., 2017). These molecules are normally 
generated during body processes, but different environmental stressors and disease processes 
have long been known to increase this production. Overproduction of these ROS negatively 
impacts the structures of proteins, lipids, and nucleic acids (Pizzino et al., 2017). 
Furthermore, it is worth noting that structural changes in these macromolecules, especially 
nucleic acids have detrimental effects on the DNA and subsequent coding of that DNA (Pizzino 
et al., 2017). Lipids being impacted by OS commonly undergo peroxidation, which causes 
abnormalities in cell membranes and cell signaling (Pizzino et al., 2017). Proteins that 
undergo OS have been known to experience conformational changes, which either greatly 
diminishes enzymatic activity or deactivates the enzyme altogether (Pizzino et al. 2017). 
 OS causes oxidative damage to the histones of the double-chain DNA which impacts 
expression of DNA repair enzymes, causing cell death from apoptosis (Silfuents-Franco et al., 
2018). Diabetes mellitus (DM) has been identified as a chronic inflammatory disease that 
creates a breeding ground for OS. Alongside OS, these inflammatory pathways, which are 
mediated by the immune system, increase the severity of diabetes and its complications 
(Vincent et al., 2018). Because DM causes metabolic abnormalities, it is understood that 
mitochondrial energy production would be negatively modified, especially by the endothelial 
cells along the micro and macro vessels in diabetic patients (Sohrab et al., 2017). Also, it is 
understood that ROS can cause structural changes in nucleic acids that make up DNA (Pizzino 
et al., 2017). Since DNA holds the instructions for future generations of cells, it can also be 
concluded that abnormal cells will be produced, further perpetuating ROS generation and OS 
(Pizzino et al., 2017).  The crux of treating DM is controlling the OS through regulating blood 
sugar, but that is difficult because OS decreases the body’s ability to regulate glucose levels 
due to the diminished vasculature (Sohrab et al., 2017). As a result, emphasis must be placed 
on regulating OS in addition to effectively controlling blood glucose levels. 
 Since diabetic nephropathy is one of the major associated complications related to 
DM, understanding how the genitourinary system works is critical. The main functions of the 
kidneys include filtering toxins out of the blood, maintaining fluid and electrolyte 
homeostasis, producing and secreting hormones that control blood pressure and glucose 
levels, triggering hematopoiesis, and maintaining bone strength (National Institute of Health 
[NIH], 2018). Kidneys are made up of nephrons, which are the basic filtering units of the 
kidney (NIH, 2018). The nephrons receive blood from the renal artery and then that blood 
enters the glomerulus, which is a blood vessel responsible for filtering macromolecules such 
 




as proteins out of the urine (NIH, 2018). After the glomerulus, the filtered blood enters a 
tubule that filters out all of the waste products while returning the majority of the water, 
ions, and minerals to the blood which returns to the heart through the renal vein (NIH, 2018).  
A hyperglycemic environment, or an environment with elevated blood glucose levels, 
presents many challenges for the kidneys at the cellular and organellular level. It is theorized 
that somatic cells are incapable of down-regulating the transporter that brings glucose into 
the cell when conditions are hyperglycemic (Reidy et al., 2014). Instead of correctly 
processing glucose through oxidative phosphorylation in the mitochondria, the cell begins to 
process glucose through different pathways. The cell begins to oxidize glucose through the 
fructose 6-phosphate and hexosamine pathway in addition to the polyol pathway, which is 
increasingly utilized as DM progresses (Reidy et al., 2014; Wang & Lo, 2018). These processes 
produce ROS, which are the causative agents of OS and damage. Increases in ROS formation in 
the mitochondria and cytoplasm of the nephrons damages the glomerulus and tubule, which 
reduces the effectiveness of filtration. There are theories suggesting that oxidative damage in 
the kidneys leads to changes in the genome that lead to the creation of future generations of 
ineffective nephrons, which subsequently furthers the decline in kidney function (Reidy et al. 
2014). 
It has been shown that hyperglycemia in diabetic rats increases the rate and 
development of tubular injury, renal lesions, and interstitial lesions and leads to increased 
uric acid and glucose levels in the blood (Toyoda et al. 2018). Additional studies have been 
conducted to find which parameters are impacted most in diabetic rats. These parameters 
include: serum cholesterol and triglycerides, serum Blood Urea Nitrogen (BUN), urinary 
microalbumin to creatinine ratios, reduced High-density lipoprotein (HDL) cholesterol, 
increased Low-density lipoprotein (LDL) cholesterol, increased blood glucose, and elevated 
serum insulin levels (Dower et al., 2017). Decreased levels of HDL cholesterol and increased 
levels of all other aforementioned parameters were caused by DM and its associated renal 
damage, which perpetuated further renal damage (Dower et al., 2017). These studies have 
shown that hyperglycemic conditions create a breeding ground for DM to develop as well as 
damaging the kidney. As a result of the kidneys being damaged, ROS levels rise in addition to 
concentrations of the molecules listed above, which creates a cycle that increases the 
severity of the DM and subsequently increases the severity of kidney damage, creating a 
detrimental cycle.  
Diabetic Retinopathy (DR) is characterized as the decrease in visual acuity that is 
primarily attributed to prolonged hyperglycemia, a common finding in diabetic patients 
(Solomon et al. 2017). The retina is responsible for taking the light that is focused by the lens 
and translating it to information that travels to the occipital lobe (Kolb, H. 2011). The retina 
is a highly active organ, requiring large amounts of energy (Cecilia et al. 2019; Kolb, H. 2011). 
Large demand from the retina makes it sensitive to the buildup of ROS, a process that is 
exacerbated by hyperglycemia (Cecilia et al. 2019). Alternative metabolic pathways and the 
subsequent production of ROS are damaging to the vascular cells of the retina, and this 
damage leads to microaneurysms (Wang & Lo, 2018). Microaneurysm formation along with 
endothelial cell apoptosis and pericyte loss contribute to hypoxic conditions that further 
perpetuate ROS buildup (Wang & Lo, 2018).  
Retinal neurodegeneration is another major factor that contributes to DR. Pro-
apoptotic molecules that are produced in hypoxic conditions perpetuate ganglion cell loss and 
retinal thinning before microvascular damage occurs in patients with DM (Wang & Lo, 2018). 
Even in the absence of hyperglycemic conditions, neural apoptosis, ganglion cell loss, and 
reactive gliosis are thought to occur in response to pro-inflammatory molecules that are 
 




consistent with early-stage DR (Kim et al., 2017; Sohn et al., 2016; Wang & Lo, 2018). These 
structural changes are accompanied by decreased visual acuity, decreased night vision 
capabilities, and decreased color vision (Sohn et al., 2016; Kim et al., 2017). Early onset 
neurodegeneration along with hyperglycemia mediated DR contribute to the overall loss of 
visual acuity secondary to retinal degeneration (Sohn et al., 2016; Kim et al., 2017; Wang & 
Lo, 2018).  
Diabetic neuropathy is characterized by abnormalities in sensation and motor 
symptoms that occurs in a distal to proximal fashion as a result of prolonged exposure to 
hyperglycemic conditions (Shavit-Stein et al., 2019). A long-held treatment modality for 
diabetic neuropathy is glucose control, which shows some efficacy, but other treatment 
methods are needed in conjunction with glucose control to prevent further damage and 
manifestation of symptoms (Jovanikic et al., 2018). Similar to diabetic nephropathy and DR, 
diabetic neuropathy is primarily caused by changes to vasculature and the generation of ROS 
secondary to alternative metabolic pathway utilization by the cell (Jovanikic et al., 2018; 
Shavit-Stein et al., 2019). Additionally, studies focused on relieving sensory and motor 
symptoms caused by diabetic neuropathy using antioxidant supplementation show reduction 
of these symptoms when compared with no antioxidant therapy (Fajrin et al., 2019). 
Furthermore, peripheral vasculature accumulation of thrombin secondary suggests that 
inflammatory processes also play a role in diabetic neuropathy progression (Shavit-Stein et 
al., 2019).  
Having established that OS is a major causative factor in diabetic nephropathy, DR, 
and diabetic neuropathy, concentrating on controlling OS will in turn assist in controlling DM 
and all of its effects. One study showed that the use of crocin, a substance found in a few 
species of flowers, helped control inflammatory pathways in diabetic rats and subsequently 
reversed pancreas and kidney damage, which resulted in an increase in insulin levels and 
kidney function (Abou-Hany et al., 2018). While the study concerning crocin was studying 
reparation of already damaged tissue, another on coconut oil aimed at preventing the 
oxidative damage by lowering harmful enzymatic activities (Sheela et al., 2017). Antioxidants 
have been the focus of research regarding the management of these illnesses. For this study, 
emphasis will be placed on honey and the antioxidants contained within, specifically caffeic 
acid.  
 Honey has been noted to have use in treating various medical conditions, including 
DM, because of its high content of flavonoids and polyphenols that act as antioxidants and 
anti-inflammatory agents (Samarghandian et al., 2017). Total sugar content of a given honey 
sample varies greatly, but one study found that the total sugar content of honey is 60-85% 
(Oroian et al. 2014). It may seem counterintuitive to attempt to treat DM with such a 
substance, but studies have found that honey has slower absorption rates and abbreviated 
plasma glucose effects because of a low glycemic index (Abdulrhman et al. ,2009; Bobis et 
al., 2018; Whitfield et al., 2016). Further comparison of C-peptide, a byproduct of insulin 
production, and glycemic indices of sucrose compared to honey reveal that honey has less of 
an impact on serum blood glucose levels, indicating that honey is possibly a viable sugar 
substitute in patients with type 1 DM (Abdulrhman et al., 2009). It is also indicated that honey 
may have positive stimulatory effects on the insulin-producing beta cells of the pancreas 
(Abdulrhman et al., 2019; Safi et al., 2016). Furthermore, honey has demonstrated promise as 
an adjunct treatment modality alongside Metformin, a common oral antihyperglycemic 
medication, by increasing control of serum glucose and serum lipid levels (Nasrolahi et al., 
2012). 
 




In addition to its low glycemic index, honey also has protective effects for treatment 
of different disease processes like DM, infections, and cancer because of the amount and 
variety of antioxidants present (Broznic et al., 2018; Samarghandian et al., 2017).  A wide 
variety of proteins, amino acids, vitamins, and minerals that contribute to the beneficial 
effects of honey are found in honey regardless of the floral source (Abdulwahid, 2015). 
Polyphenols and flavonoids, two groups of biologically active antioxidant molecules, have 
recently been found to reduce the use of glucose, stimulate β cell insulin production, and 
dampen immunological processes thought to be involved with depletion of β cells (Naseri et 
al., 2019; Walkuski et al. ,2018). Another study on the polyphenol profile of a lichen species, 
Xanthoria parietina, revealed decreased levels of oxidative markers in liver cells and overall 
hepatic function in addition to improved blood glucose control (Ouahiba et al., 2018). These 
findings further indicate honey as a potential treatment modality for people with diabetes.  
Treatment of cells in a hyperglycemic environment with honey and quercetin, a known 
antioxidant, decreased the activation inflammatory pathways such as phosphorylated JNK, 
IKK-β, and IRS-1 (Safi et al., 2016). As a result of this decreased activation of inflammation, 
inflammatory cytokines were reduced and phosphorylated Akt, a cellular protective agent, 
increased, which further indicates that honey decreases inflammation (Safi et al., 2016). 
Lastly, the decreased amounts of inflammation and increased amounts of cellular protective 
agents showed decreased insulin resistance in the diabetic rat population studied (Safi et al., 
2016). Other studies have shown that honey can lower levels of C-reactive protein, 
homocysteine, blood lipid levels, and overall plasma glucose level (PGL) (Bobis et al., 2018; 
Ouahiba et al., 2018; Öztaşan et al., 2005). Regulation of PGL and blood lipid levels are the 
hallmark of treating DM, thus making honey a promising option as an adjunct therapy for DM 
treatment modalities. 
Numerous studies have been done that have isolated the various chemical components 
of honey, more specifically the antioxidant content. One study found that caffeic acid is an 
antioxidant chemical species commonly found in bee propolis, which is a component 
occasionally used in honey production (Mehta, Rayalam, & Wang, 2018). Further studies have 
found that caffeic acid is common in honey itself (Abel et al., 2018). Caffeic acid is a phenolic 
antioxidant compound that has shown promise as a potent chemical species with anti-
inflammatory, antibacterial, antiviral, and antitumor activities (Sidoryk et al., 2018). These 
properties are in addition to antidiabetic effects such as increasing insulin sensitivity, 
increasing glucose uptake, and increasing glucose metabolism by stimulating the AMPK 
pathway (Eid et al., 2017). Optimal concentrations of caffeic acid have already been 
determined and will therefore be used in this study as appropriate (Eid et al., 2017). 
The goal of this study was to observe and analyze the effects of honey, insulin, and 
caffeic acid on HUVEC cells in a hyperglycemic environment. HRI was the antihyperglycemic 
agent included in this study. Insulin is a common treatment modality for both type 1 and type 
2 DM, therefore it was a good starting point for researching this topic. We hypothesized that 
cells treated with honey and those treated with caffeic acid would have higher rates of 
survival than cells that did not receive such treatment because these treatment modalities 
have been shown to reduce levels of OS. Also, we hypothesized that cells treated with insulin 
and a mixture of insulin with honey would have higher rates of survival when compared to all 
other treatments because insulin is considered the front line treatment for treating 








METHODS AND MATERIALS 
Cells: Human Umbilical Vein Epithelial Cells (Corning) were added to each of the six wells of 
BioCoat gelatin cellware 6-well plates at a concentration of 5 X 103 cells/ml in Endothelial 
Cell Culture Medium. A supplementation of 100mg ECGS Bovine Natural, 50mg Trypsin 
inhibitor were added according to Endothelial Cell Culture Medium Kit instructions. A 1% 
mixture of streptomycin and penicillin supplement was added to the culture (Abel & Baird, 
2018). The cells were then incubated at 37 ℃ for 48-72 hours prior to treatment.  
Cell Treatment: The cells were treated with a solution of 0.185M glucose in phosphate-
buffered saline (PBS) (Abel & Baird, 2018). Fifty microliters of the solution were added to five 
of the wells, leaving the sixth well as a control with no glucose treatment for comparison 
(Figure 1). The cells were incubated at 37 °C for 24 hours to simulate a hyperglycemic 
environment. Well three was treated with a solution at a concentration of 30 microliters of 
honey in 1 mL of PBS. Well four was treated with 50 microliters of caffeic acid in DMSO at a 
concentration of 0.0018 in 100mL of DMSO. The fifth well was treated with 2.4 microliters of 
Human Recombinant Insulin (HRI) to achieve a concentration of 9.33M, which is the median of 
the average insulin measured in adult humans one hour after glucose administration 
(Buppajantham et al., 2019). The sixth well was treated with a mixture of 2.4 microliters of 
HRI and the solution of honey in PBS at a concentration described previously. The first and 
second wells were left untreated to be used as a control with glucose treatment and a control 
without glucose treatment, respectively. The cells were incubated again at 37℃ for 24 hours. 
Cell counting: Cell counting was performed using a Trypan blue stain, centrifugation, and a 
Biorad TC 20 Automated Cell Counter. First, the media was removed from each well using a 
disposable pipet. 1 mL of trypsin was then added to each well. A microscope was used to 
determine if the cells are detached from the well wall. The cells were agitated by shaking the 
wells to assist with detachment. Once detached, the trypsin and cell solution was removed 
via pipet and placed into a microcentrifuge tube. Centrifugation at 3000 rpm was conducted 
for three minutes to pellet the cells. The supernatant was removed via pipet and was placed 
in the appropriate waste container. The cell pellet that was left in the tube was suspended in 
50 microliters of media by pipetting up and down in addition to using a Vortex. Ten 
microliters of Trypan blue and ten microliters of cells were mixed together on a piece of 
Parafilm. This mixture was then added to a cell counter slide. The results from the Biorad cell 
counter were recorded for analysis. 
Statistical analysis: The raw data of both alive and dead cells at each concentration were 
multiplied by 2 and then multiplied by 104. This was done to get the total concentration of 
cells (either dead or alive) in terms of cells/mL. These were then compared to each other to 
determine the effect that different treatments had on the survival rate of the cells in a 
hyperglycemic environment. This data was analyzed using a 1-way analysis of variance 
(ANOVA). The independent variables were the different treatments used during the trials: a 
control with no additional glucose, a control with glucose, honey treatment, insulin 
treatment, treatment with caffeic acid, and treatment with a mixture of insulin and honey. 
The dependent variable was the survival rate of the cells as a result of the treatment 
received for all three trials.  
RESULTS 
 The data were collected during four trials. All data in this study were given in terms of 
cells/mL +/- the standard deviation (S. D.). There was no significant difference of total cell 
count across treatment type (1-way ANOVA, df=5, p=0.947). Further analysis of the data 
 




revealed that there was no significant difference in live cell count amongst the different 
treatments (1-way ANOVA, d.f.=5, p=.876). Additional analysis of the data amongst the 
treatment types showed that treatment type had insignificant impact on the survivability of 
HUVEC cells in the environments that were tested, the control and the hyperglycemic 
environment. 
 Figure 2 showed that groups that received honey had an average percent alive of 91% 
+/- S. D. 6%. The control without glucose group also had an average percent alive of 91%, but 
with a +/- S. D. 5%. The group with the lowest percent alive was the caffeic acid group, which 
had an average percent alive of 72% +/- 24%. The control with glucose group was very similar 
with an average percent alive of 73% +/- 19%. Our insulin group had an average percent alive 
of 79% +/- 19%. The insulin with honey group had an average percent alive of 85% +/- 19%.  
 In figure 3, the data show that the control with glucose group had the highest total 
cell count, with an average of 3.5*105 +/- S. D. 1.6*105. The control without glucose group 
had an average total cell count of 3.0*105 +/- S. D. 1.1*105. Insulin with honey groups had an 
average total cell count of 3.0*105 +/- S. D. 2.7*105. Those treated with honey had an average 
total cell count of 2.7*105 +/- S. D. 8.2*104. The groups that were treated with insulin had an 
average total cell count of 2.6*105 +/- S. D. 1.6*105. Caffeic acid treatment groups had the 
lowest average total cell count of all groups tested, with an average of 2.5*105 +/- S. D. 
5.4*104.  
 Figure 4 displayed our live cell count, for which the insulin with honey treatment 
group had the highest average of 4.3*105 +/- S. D. 3.5*105. The insulin group was next with an 
average live cell count of 4.1*105 +/- S. D. 3.4*105. Our control without glucose group had an 
average live cell count of 2.7*105 +/- S. D. 1*105. The control with glucose treatment group 
was slightly less with an average live cell count of 2.4*105 +/- S. D. 8.6*104. Groups that 
received honey treatment had an average live cell count of 2.4*105 +/- S. D. 7.2*104. Caffeic 
acid treatment groups had the lowest average live cell count at 1.7*105 +/- S. D. 4.6*104. 
 
DISCUSSION 
HUVEC cells that received honey or caffeic acid treatments were predicted to have 
higher rates of survival than those compared with no treatment. Further, cells that received 
insulin and an insulin/honey mixture were predicted to have higher rates of survival when 
compared to all other treatments. The prediction that the cells treated with honey or caffeic 
acid would have higher rates of survival was made based on evidence from previous studies 
that these treatments lower OS (Broznic et al., 2018; Eid et al., 2017; Naseri et al., 2019; Safi 
et al., 2016; Samarghandian et al., 2017; Sidoryk et al., 2018; Walkuski et al., 2018). We 
predicted that the survival rates of cells that were treated with insulin or an insulin/honey 
mixture to be higher than all other treatments because insulin is the best antihyperglycemic 
agent to date, and, when combined with the OS reduction properties of honey, could 
neutralize the hyperglycemic environment and stop oxidative damage simultaneously (Broznic 
et al., 2018; Eid et al., 2017; Grammer & Roberts, 1989; Jin et al., 2012; Naseri et al., 2019; 
Oak et al., 2010; Safi et al., 2016; Samarghandian et al., 2017; Walkuski et al., 2018). Neither 
of these hypotheses were supported by the data, with data analysis revealing no significant 
difference in survival rate between any of the treatments. 
As previously mentioned, there was no significant difference between any of the 
treatment groups tested. Prior studies have found that insulin exhibits cytoprotective effects 
and can reduce rates of cell death by various mechanisms (Picone et al., 2011; Soukhaklari, 
 




Ghasemi, & Moosavi, 2019; Tanaka and Matsui, 2019). Those data, along with data from this 
study, suggest that there may be other methods of controlling cell survival than mediation of 
oxidative stress alone (De Felice et al., 2009; Picone et al., 2011). Additionally, the data 
show that there is no inherent harm done by adding honey along with insulin. This is in 
congruence with previous studies that have shown that using honey as a replacement 
sweetener lowers overall blood glucose levels, which is possibly the most important goal in 
the management of diabetes mellitus (Abdulrhman et al., 2009; Bobis et al., 2018; Broznic et 
al., 2018; Samarghandian et al., 2017; Sohrab et al., 2017). The findings of these previous 
studies in tandem with the findings of the present study give credence to the idea of using 
honey as a sweetener replacement because honey has been shown to do no more damage 
than is being done to vascular cells by way of OS, but with the added benefit lower blood 
glucose levels (Abdulrhman et al., 2009; Broznic et al., 2018; Samarghandian et al., 2017). 
Even though honey did not show significant differences in survival of cells in this 
study, it is still worth reiterating that honey has potential to be used as a sweetener 
substitute for diabetics (Abdulrhman et al., 2009). The low glycemic index of honey in 
comparison to sucrose and glucose, in addition to decreases in overall blood glucose levels, 
indicate that honey is a viable alternative to standard sucrose for diabetic patients (Broznic 
et al., 2018; Samarghandian et al. 2017). Further studies investigating the long-term effects 
that honey has on fasting glucose and hemoglobin A1c levels should be conducted to explore 
the potential that honey has as a sweetener substitute. 
Further research should also be conducted concerning the effects that hyperglycemia-
induced-OS has on the function of vascular cells. This study considered only whether or not 
the cells were able to survive the conditions presented to them, not their ability to function 
or the efficacy of such functions. Multiple studies have found that hyperglycemia causes 
alterations in vasoregulation, increased production of ROS, and alterations in the barrier 
function of endothelial cells (Bakker et al., 2009; Pereira et al., 2018). Other studies 
conducted on epithelial cells of the retina and kidneys revealed that reduction of ROS and 
inflammation secondary to OS reduced damage to the tissue of study along with increasing 
the function and efficiency of those same tissues (Siamantouras et al., 2019; Wang et al., 
2019). 
Studying the effects of these treatments on the survivability of vascular epithelial cells 
serves as a starting point. Investigating the effects of such treatments on nephrons would 
allow further exploration of the impact that honey and caffeic acid have on the kidneys in a 
hyperglycemic environment. Considering that nephrons are the basic filtering unit of the 
kidney, such investigation would allow further understanding of how OS interacts with the 
function of the kidney as a whole in addition to the role that OS plays in development of CKD 
and ESRD (NIH, 2018). Increasing our understanding of how the kidneys interact with OS could 
potentially lead to more advanced treatment modalities that could decrease the rate of CKD 
and ESRD found in the diabetic population. 
Use of HRI has been replacing the use of exogenous bovine and porcine insulins for 
some time now (Jin et al., 2012). Multiple studies have revealed that immunologic responses 
to bovine and porcine insulins occur at a higher rate when compared to HRI, with insulin from 
bovine and porcine sources having increased induction of allergic response, decreased uptake 
and action, as well as reduced efficacy over time (Grammer & Roberts, 1989; Jin et al., 2012; 
Oak et al., 2010). Even further, HRI has led to developments through genetic modification 
that allow for longer lasting insulin varieties, which leads to better blood glucose control, 
decreased incidence of nocturnal hypoglycemia ( low levels of blood glucose that occur 
overnight when the person is not consuming food), and better overall patient outcomes 
 




(Candido, Wayne, & Romoli, 2018). The increased efficacy coupled with avoiding the 
exploitation of animals for medical uses leads to a more desirable form of obtaining 
exogenous insulin for diabetic patients. Because HRI was the only antihyperglycemic agent 
included in this study, further studies with comparison to other antihyperglycemic agents 




 Treatment of DM has progressed greatly since the birth of modern medicine and 
mortality of diabetic patients has plummeted. According to the World Health Organization, 
there were approximately 422 million people diagnosed with diabetes worldwide in 2014, 
with this number rising every day (2018). One literature review found that there are between 
150-200 million diabetic patients who rely on insulin for survival (Garg, Rewers, & Akturk, 
2018). Increasing numbers of diabetics worldwide and the complications associated with DM 
call for diversification of and increased efficiency of treatment modalities. Because reduction 
of OS has been linked to increased cell viability, recent research has focused on a variety of 
antioxidants to decrease levels of cell death associated with a variety of disease processes 
(Abel et al., 2018; Abou-Hany et al., 2018; Cecilia et al., 2019; Eid et al., 2017; Mehta, 
Rayalam, & Wang, 2018; & Min et al., 2018). This study primarily focused on mitigating the 
effect of OS on survival of HUVEC cells in a hyperglycemic environment using honey and 
caffeic acid, an antioxidant commonly found in honey (Bobis, Dezmirean, & Moise, 2018; 
Mehta, Rayalam, & Wang, 2018; Sidoryk et al., 2018).  
 Our hypothesis that honey and caffeic acid will contribute to increased survival rate of 
HUVEC cells was not supported by the data, which led us to the rejection of our hypothesis. 
HUVEC cell survival rates did not differ amongst any of the treatments included when 
compared to the control. It is likely that these data indicate that HUVEC cell viability is not 
mediated by OS in a hyperglycemic environment, or that some other process is occurring to 
keep cell viability at rates that are comparable to the control. The data in this study, in 
addition to the methods used in this study, should be used to further study honey as a 
potential treatment modality for diabetics. Studies focusing on the pathology of peripheral 
microvascular changes as well as microvascular changes in the retina and kidneys should be 
combined with studies such as this one in an attempt to describe the role that OS and ROS 
have on the pathology of the complications of DM. Additionally, future studies should focus on 
the overall function of cells that remain viable. Declining kidney function is linked to 
decreased number of vascular cells, but it is also worth attempting to understand how 
effective the cells that do survive are (Dower et al., 2017 ; Mayo Clinic, 2019; Sifuentes-
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All over the United States (U.S.), men and women alike are undergoing elective, invasive 
cosmetic surgery. Research has found there is an increasing number of patients choosing 
cosmetic surgery in hopes of alleviating psychological disorders such as body dysmorphic 
disorder and low self-esteem. The objective of this review is to analyze the literature 
available regarding cosmetic surgery and the psychological issues leading to the decision to 
undergo elective, invasive cosmetic surgery in order to understand and identify the possible 
benefits of psychological screenings. Information for this study was obtained from three 
electronic databases - Galileo, PubMed, and CINAHL. U.S. based studies published in peer-
reviewed journals focusing on the psychological aspects of patients undergoing elective, 
invasive cosmetic surgery was assessed. This extensive search provided many articles to 
consider. A total of 22 articles was chosen to be used in this literature review. Cosmetic 
surgery is a growing industry. With more procedures being created, the features we perceive 
to be imperfect or undesirable can be corrected. Many people are now choosing surgery, 
often risky ones, to achieve the current, ever-changing “it” look. Researchers have found a 
clear, negative correlation between cosmetic surgery and mental health. In order to protect 
these patients, screenings need to be implemented to ensure that the patient has no 
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The turn of the century brought about a wave of medical and cultural innovations. 
Early 2000’s, American television shows like “Extreme Makeover” (ABC) and “Dr. 90210” (E 
Network), introduced the United States (U.S.) to the beauty practices and secrets of the rich 
and famous. However, as of the 2010s, it is no secret that our favorite celebrities routinely 
partake in cosmetic procedures to maintain and modify their beauty. Whether it is using 
Botox to achieve a youthful look like actress Jenny McCarthy or having ten cosmetic 
procedures in a day like reality television personality Heidi Montag, cosmetic medicine has 
solidified itself in popular culture. Celebrities and influencers, who have admitted to 
cosmetic procedures, have become walking advertisements for the cosmetic world and have 
helped to bridge the gap between this world and the rest of society. With the promise of 
transformative results to virtually any part of the body, an astonishing amount of people are 
now choosing to go ‘under the knife’.  
Cosmetic surgery has an extensive history. Although it has been reported that the first 
cosmetic surgery procedure was performed in 16th-century Britain, the origins of this field 
can be traced as far back as 6th-century BCE India (Ip & Ho, 2019). In ancient India, Sushruta, 
a physician, was responsible for the development of significant surgical techniques (Mark, 
2018). Due to his innovations in rhinoplasty and suturing, he is reported to be the inventor of 
cosmetic surgery and has been dubbed the “Father of Plastic Surgery” (Mark, 2018). Sushruta 
paved the way for the growth of modern cosmetic surgery. Although cosmetic surgery has a 
long history, it can be considered a fairly new practice in the U.S. Cosmetic surgery first 
gained traction in the U.S. after World War II. Soldiers who became disfigured in battle were 
returning home and finding it hard to obtain employment compared to their counterparts who 
were not injured (Ip & Ho, 2019). Due to this, surgeons then helped these soldiers regain their 
aesthetics which they found greatly improved the social productivity of the soldiers (Ip & Ho, 
2019). Since then, cosmetic surgery, although often stigmatized, has become a widely noted 
practice. In 2017, over 21 million cosmetic procedures (invasive and noninvasive) were 
performed in the world with the U.S. performing 18.4% of these surgeries, becoming the 
hotspot for cosmetic procedures with Brazil and Japan following behind (Ip & Ho, 2019). All 
over the U.S., men and women alike are undergoing elective cosmetic procedures and the 
statistics continue to grow throughout the years (Figure 1).  
 




*Figure 1: Number of cosmetic procedures performed in the United States according to 
the International Society of Aesthetic Plastic Surgery 
 
With the ever-changing standard of beauty and growth of surgical innovations, 
cosmetic surgery is a flourishing industry with no decline in sight. New procedures and 
methods are constantly being marketed in attempts to deliver consumers their desired look. 
Patients can choose from an array of both invasive (surgical) and non-invasive (non-surgical) 
cosmetic procedures. According to the International Society of Aesthetic Plastic Surgery 
(ISAPS), there are currently over 40 procedures available to U.S. patients. Invasive procedures 
include rhinoplasty, bone facial contouring, facelift, breast lift, and buttock rejuvenation. 
These procedures require using some form of anesthesia, usually general anesthesia, and 
making surgical incisions. This exposes the patient to more risks like respiratory distress, 
infection, and blood clots, in comparison to non-invasive (non-surgical) procedures. These 
types of procedures include chemical peels, dermabrasion, hair removal, cellulite treatment, 
and injectables (e.g. lip fillers). These procedures pose less risk of complications due to the 
common use of local anesthesia and the dermis of the skin rarely being infiltrated. 
Of the numerous invasive procedures available, the most popular among the American 
public identified by the ISAPS are: Breast augmentation, liposuction abdominoplasty, 
blepharoplasty, and breast lift. These have been the top choice surgical cosmetic procedures 
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for years and together they account for over two-thirds of the total surgical procedures 









*Figure 2: Most popular U.S. procedures according to the International Society of 
Aesthetic Plastic Surgery 
Procedures like these have been performed on numerous people and have proven to greatly 
aid in improving physical features as well as psychological hardships (Ip & Ho, 2019). Though 
true, research has found an alarming increase in the number of patients misusing cosmetic 
surgery in hopes of abolishing psychological conditions like body dysmorphic disorder and low 
self-esteem (Ip &Ho, 2019). Body dysmorphic disorder (BDD) and low self-esteem can greatly 
affect how someone perceives themselves physically. According to the Diagnostic and 
Statistical Manual of Mental Disorders, Fifth Edition (DSM – 5), body dysmorphic disorder is an 
illness in which personal physical perception is distorted (Sansone & Sansone, 2007). Minute 
or even imaginary defects may be viewed as disfiguring (Newell, 2011). These perceived 
defects are obsessively fixated to the point of severe psychological distress that can impair 
function (e.g., avoiding social situations, increased risk of suicide) (Witte et al, 2012). Newell 
(2011) found that those with BDD have “abnormalities in their visual processing systems, 
consistent with obsessive thoughts and compulsive behaviors such as ritualistically checking 
appearance in a mirror or applying makeup” (p.318). Low self-esteem and insecurities are 
often mistakenly interchanged. Low self-esteem is defined as having poor confidence in one's 
worth. Insecurities are usually designated to one trait that can be more easily corrected and 
does not affect one’s overall view of self. Having an adequate level of self-esteem is needed 
to have a healthy, prosperous life, and when it is lacking, a person may need psychiatric 
counseling (Ip & Ho, 2019).  
People with BDD and low self-esteem have an increased chance of seeking cosmetic 
surgery. It is usually sought out due to the assumption that surgery will reduce the distress 
brought on by their condition (Witte et al, 2012). These disorders have been regularly noticed 
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among people who have had cosmetic surgery, although the disorders are viewed as surgical 
contraindications (Spriggs & Gillam, 2016). Although a patient suffering from a psychological 
disorder can benefit significantly from cosmetic surgery, it should not be revered as the sole 
form of treatment (Castle, Honigman, & Phillips, 2002). Healthcare professionals have a 
responsibility to ensure that all patients are eligible for surgery, and this eligibility should not 
be limited to physicality and ability to pay but also psychological well-being. Therefore, 
implementing a psychological screening is imperative to differentiate between patients who 
desire to enhance their beauty and those who believe cosmetic surgery will alleviate the 
psychological symptoms of BDD and low self-esteem. 
 
Purpose of Study 
The purpose of this research is to review the literature available regarding cosmetic 
surgery and the psychological issues leading to the decision to undergo elective, invasive 
cosmetic surgery in order to understand the need for mandatory psychological screenings. The 
goal is to examine the correlation between cosmetic surgery and mental health, and measure 
the precautions taken to protect these patients from further mental health complications. 
 
MATERIALS AND METHODS 
For this review, information was obtained from three electronic databases - Galileo, 
PubMed, and Cumulative Index to Nursing and Allied Health Literature (CINAHL). Through the 
literature search, which took place over the span of six months (September 27, 2019 – March 
15, 2019), studies published in peer-reviewed journals on the psychological aspect of patients 
undergoing elective, invasive cosmetic surgery were the focus. Following an inclusion and 
exclusion criteria (Table 1), only studies published in English and based in the United States 
were included. A date range of 20 years (e.g., 2000 – 2020) was used due to the scarcity of 






















*Table 1: Inclusion and Exclusion Criteria 
 
Three sets of searches were conducted per database. Nine individual searches were 
completed in total. Each search strategy contained the primary key words, cosmetic surgery 
and aesthetic surgery, while each set was individualized by the secondary key words, 
psychological, body dysmorphic disorder, or self-esteem. (For a detailed look at each search 
strategy used, see Table 2). These key words were chosen to produce the most relevant 
articles available while still adhering to the inclusion and exclusion criteria. The secondary 
search terms were chosen to make available an array of articles to choose from that would 
still produce useable information. The key word psychological was implemented first in order 
to provide a broad view into this topic. From this, the key word body dysmorphic disorder was 
chosen due to little, prior knowledge of this disorder and the desire to understand what the 
disorder entails. Self-esteem was also then chosen to allow for a search that can encompass a 
larger part of society. Any article reporting on plastic surgery or reconstructive surgery were 
excluded due to these procedures being a necessity to achieve aesthetics that were lost due 
to uncontrollable factors like disease (e.g. cancer), birth defects (e.g. hypospadias, cleft lip), 
and accidents (e.g. burns, animal bites). Any articles including statistics founded outside of 
the U.S. and dated before the year 2000 were also excluded per the criteria. 
Inclusion Criteria  Exclusion Criteria 
Cosmetic surgery Plastic surgery 
Aesthetic surgery Reconstructive 
surgery 
Body dysmorphic disorder International 









Date 2000 - 2020 
 
 

























*Table 2: Each search strategy used per database 
 
 




Prior to the literature search, articles discussing gender-specific procedures (e.g. 
penile enhancement, vaginal rejuvenation, etc.) were excluded. This decision was created in 
hopes to not divide these findings by gender. However, after the search, it was decided to 
include these types of procedures due to several articles discussing them and in order to have 
a more in-depth, multifaceted approach to this subject. Once each search was complete, 
article titles were screened and then discarded if they did not meet the inclusion criteria. 
Duplicates were removed, and the remaining articles were assessed for relevancy through 















*Figure 3: Flow diagram of quantity of articles identified and excluded 
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This extensive search provided many articles to consider. In retrospect, using a 
database with less range as opposed to Galileo could have been beneficial. However, that 
would possibly run the risk of obtaining fewer applicable articles. The total amount of articles 








* The final two CINAHL searchers produced duplicated articles from the first search, so no 
articles were reviewed from those searchers. 
 
Once duplicates were discarded and sources were screened, 312 articles were left to 
review. The abstracts of these articles were examined, and 250 were discarded for not 
meeting the set criteria by discussing reconstructive surgery or reporting on international 
findings. This left 62 acceptable articles eligible for inclusion. A total of 22 articles was then 
chosen to be used in this literature review. To obtain statistical and historical understanding, 
information was also viewed from the following: International Society of Aesthetic Plastic 
Surgery (ISAPS); American Society of Plastic Surgeons; Ancient History Encyclopedia; American 
Board of Cosmetic Surgery (https://www.americanboardcosmeticsurgery.org/); Plastic and 
Cosmetic Surgery Screening (PACSS) (https://www.thepacss.com/). 
 
Literature Review 
In 2001, the court case Lynn G vs Hugo was heard by the Court of Appeals of the State 
of New York (Newell, 2011). The plaintiff, a patient of the defendant, had over 50 cosmetic 
procedures performed on her by the defendant (Newell, 2011). After a particularly 
unsuccessful procedure, the patient went on to sue her surgeon, claiming that due to body 
dysmorphic disorder, she was not competent to consent to the procedure, although she did 
sign consent forms (Newell, 2011). The court concluded that there was not enough evidence 
to prove the patient had BDD, so the case was dismissed. This case took place near the 
beginning of the century and before the notably significant surge in cosmetic surgery. 
Regardless of the verdict, it invoked discussion about the topic of cosmetic surgery and its 
impact on mental health. But, did the case gain enough traction to produce a significant 
change in how patients are assessed for psychological disorders? Lynn G vs Hugo illuminated 
Number of Articles Identified per Database Search 
 Galileo PubMed CINAHL 
Search 1 2,213 475 119 
Search 2 2,092 188 ---* 
Search 3 2,038 35 ---* 
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the contradictions between cosmetic surgery and psychological issues. It showed that those 
diagnosed with mental illnesses and disorders like BDD may not be competent enough to 
consent to and withstand cosmetic procedures (Newell, 2011). 
 
Body dysmorphic disorder 
BDD, also known as dysmorphophobia, causes one to become fixated on a physical 
feature (usually a facial feature) for as much as three to eight hours a day (Gorbis & 
Kholodenko, 2005). These people develop an obsession with a feature and are often 
overwhelmed with the desire to correct it. However, instead of aiming to correct this mental 
disorder from a psychological standpoint, cosmetic surgery is usually utilized to alleviate the 
distress. Diagnosing BDD proves oftentimes difficult. Neziroglu, Roberts, & Yaryura-Tobias 
(2004) reported on a study with patients in a psychiatric outpatient clinic. Out of 500 patients 
in the clinic, none were diagnosed with BDD when the physicians followed the facility’s 
“routine unstructured clinical” (Neziroglu, Roberts, & Yaryura-Tobias, 2004, p. 916). 
However, when a second survey with the same number of patients was conducted using a 
“structured diagnostic interview”, BDD was found in 3.2% of patients (Neziroglu, Roberts, & 
Yaryura-Tobias, 2004, p. 916). The researchers found that although the chief complaint of 
these patients was not BDD related, the majority were seeking treatment for BDD symptoms 
but were embarrassed sharing their symptoms with the physician (Neziroglu, Roberts, & 
Yaryura-Tobias, 2004). Scenarios like this happen often in the medical field. Either a patient 
withholds information that could conclude a diagnosis, or a physician simply overlooks 
symptoms. For instance, in a study consisting of 122 patients, 13.2% were not diagnosed with 
BDD by their primary physician even though they reported that their symptoms were 
troublesome (Grant, Suck won Kim, & Crow, 2001). Newell (2011) found that 84% of surgeons 
operated on these patients due to not recognizing that the patient had the disorder. In order 
to rectify this issue, Newell (2011) suggests the implementation of preoperative screening 
tools like Preoperative Facial Cosmetic Surgery Evaluation (PreFACE). If a patient receives a 
score of 11 or higher, out of a possible 28 points, on this scoring system, then they should not 
be permitted to undergo surgery without further assessment or counseling. Newell (2011) also 
reported on another study that found 70% of surgeons that did recognize BDD chose to 
perform on the patient regardless.  
Unfortunately, less than ten percent of the patients diagnosed with BDD who undergo 
cosmetic surgery report experiencing relief from BDD symptoms after surgery (Newell, 2011). 
Cosmetic procedures rarely improve the symptoms of BDD because in many cases once a 
patient has undergone surgery, the obsessive, negative thoughts are usually then projected 
onto another part of the body (Gorbis & Kholodenko, 2005). This shows that cosmetic surgery 
is not a definitive solution for BDD and should not be treated as such. Patients need to 
understand that using cosmetic surgery to mask psychological issues will not be successful, 
but solving the underlying cause needs to be the focus.  
BDD is only found in one percent of the U.S. population, yet it affects nearly 16 
percent of those undergoing cosmetic procedures (Newell, 2011). In a survey conducted by 
Witte et al. (2012), 200 participants diagnosed with BDD were asked about previously 
performed cosmetic procedures. Of this sample, 9.5% reported having one procedure done 
and 7% reported two or more, for a total of 61 procedures performed within this sample 
(Witte et al., 2012). Some participants also reported having had the same procedure 
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performed more than once in hopes of achieving satisfaction (Witte et al., 2012). There is 
even evidence reporting on 25 patients who had 46 procedures performed between them 
before they were diagnosed with BDD, and nine of these patients admitted to actually 
performing surgical procedures on themselves (Gorbis & Kholodenko, 2005). 
Having BDD often makes it difficult to understand that satisfaction may not be 
achieved through cosmetic surgery. For patients who are dissatisfied with the results, they 
end up feeling resentful or remorseful with themselves or the surgeon. This then leads to 
exacerbated BDD symptoms or an increase in the chances of obtaining a comorbidity like 
major depression disorder, obsessive compulsive disorder, and eating disorder (Sansone & 
Sansone, 2007). Undergoing cosmetic surgery with BDD, can also cause plastic surgery 
addiction. Plastic surgery addiction indicators includes a “delusional fixation on minor defects 
and such extreme obsessions concerning appearance that the patient is unable to engage in 
normal, everyday activities”(Newell, 2011, p.319). This indicator is nearly parallel to the 
symptoms of BDD, and it is possible for someone to have either disorder or both at the same 
time. Once patients with BDD have experienced cosmetic surgery, it is not uncommon for 
patients to ask their surgeons to contact them when new cosmetic procedures become 
available. (Newell, 2011).  
Healthcare providers are obligated to do what is best for the patient, and since 
cosmetic surgery is rarely beneficial for patients with BDD, it is ultimately unethical and 
negligent to perform on these patients (Castle, Honigman, & Phillips, 2002). However, some 
studies have found that not approving surgery for some of these patients could be more 
harmful than not. Studies show that people diagnosed with BDD possess a “remarkably high 
rate of completed suicide compared to the general population” (Spriggs & Gillam, 2016, 
p.710). They are found to be 45 times more likely to exhibit suicidal behavior (Witte et al., 
2012). By using the Hamilton Depression Rating Scale on a sample of participants diagnosed 
with BDD, Witte et al. (2012) found that 78% of the sample has exhibited suicidal behaviors. 
Refusing surgery to a patient with the presumption that the procedure will fix their 
‘abnormality’ could be traumatic and cause an increase in suicidal ideation and intent 
(Spriggs & Gillam, 2016).  
 
Low self-esteem 
Another psychological issue that needs to be assessed for in patients seeking cosmetic 
surgery is low self-esteem. Firstly, it is common and normal for everyone to feel insecure or 
unsure of themselves sometimes, but having a low self-esteem is a thinking disorder and can 
severely disrupt daily living. By creating and implementing an assessment questionnaire that 
measures participants’ level of body image, self-esteem, and well-being, Lee et al. (2014) 
found that self-esteem is a significant determinate of psychological health. The more 
satisfied someone is with their body, the higher their self-esteem and their psychological 
well-being. Body dissatisfaction is common in the U.S., and due to this, many Americans find 
themselves dealing with low self-esteem as well as other psychological matters like stress and 
depression (Lee et al., 2014). Lee et al. (2014) determined that regardless of culture and 
social status, without a healthy, stable level of self-esteem, people will not be able to have a 
prosperous life. After conducting a clinical trial using the Contour Drawing Rating Scale 
created by Thompson and Gray in 1995, Markey & Markey (2009) concluded that those who 
are more dissatisfied with their bodies were more likely to pursue cosmetic surgery. 
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A study by Scott (2009) highlights the effects of cosmetic surgery on the patient’s 
relationship with the inner-self and between family and friends. One relationship that Scott 
(2009) explores is the effect mass media has on one’s self-esteem. With culturally ideal men 
and women being scrutinized daily on television and in magazines, this leaves the average, 
everyday person to doubt and judge their own attributes harsher (Scott, 2009). This can cause 
a strained relationship with self and lead to the contemplation of cosmetic surgery (Scott, 
2009). If the patient decides to undergo surgery, the effects this decision can have on their 
social life can be difficult. The patient’s family and friends may not be approving of this 
decision and may, intentionally or unintentionally, express their concerns in a verbally 
abusive manner which can intensify the inner conflict (Scott, 2009). Ip & Ho (2019), required 
three women who have previously received cosmetic surgery to complete three assessment 
tools. These tools, acceptance of Cosmetic Surgery Scale (ACSS), the Fear of Negative 
Appearance Evaluation Scale (FNAES), and the Multidimensional Body-Self Relations 
Questionnaire (MBSRQ), were used to measure the relationship each participant had regarding 
psychological trauma, body image, and cosmetic surgery. From using these tools, Ip & Ho 
(2019) concluded that although cosmetic surgery can boost self-confidence and relieve some 
cases of psychological distress, it can also encourage appearance-enhancing practices that 
can lead to plastic surgery addiction and increase distress related to the fear of others 
discovering or noticing they have had cosmetic surgery. A participant in this study explained 
that they would never tell their family nor significant other about the cosmetic surgery they 
had because of the fear of criticism and ostracization.  
Deciding to have cosmetic surgery can also affect the children of these patients. Scott 
(2009) reported on a case of a mother who underwent rhinoplasty and influenced her 
daughter to do so as well. The mother’s reasoning for this was to ensure that her daughter’s 
self-esteem would not suffer (Scott, 2009). However, instead of letting her daughter have a 
say in this decision, she ended up projecting her own insecurities and past experiences on her 
daughter. The relationship between the patient and the child can also be altered if the child 
witnesses the parent fixated on or speaking negatively about their own physical features 
(Scott, 2009). The child views the parent’s body-dissatisfaction and adopts those feelings as 
their own and risks the development of low self-esteem. 
Research has also found that teasing/bullying plays a large role in low self-esteem and 
cosmetic surgery (Ip & Ho, 2019). Whether it be aggressive (e.g., bullying) or family-peer 
teasing, this can cause self-consciousness and if this is not solved, it can become harmful, 
thus producing low self-esteem (Markey & Markey, 2009). Through a clinical trial, the authors 
found that participants who recalled being bullied for one body part were also bullied for 
another (Markey & Markey, 2009). In a study conducted by Ip and Ho (2019), participants were 
requested to complete three assessment tools (Multidimensional Body-Self Relations 
Questionnaire Appearance Scales, Fear of Negative Appearance Evaluation Scale, and 
Acceptance of Cosmetic Surgery Scale), in order to measure the relationship between 
cosmetic surgery, body image, and psychological trauma. The patients were also asked to 
recall their reasons for undergoing cosmetic surgery. The participants each explained that 
their reasons had something to do with easing the aftereffects of past trauma like bullying 
and failed relationships. From the responses, it was concluded that cosmetic surgery had the 
ability to not only enhance physicality, but also help promote body image thus self-esteem (Ip 
& Ho, 2019). However, some participants then later shared that while they were satisfied 
with their new look, it did not fix the issues they were dealing with before surgery as they 
had hoped. After a negative experience, the patient stated “I know [the negative experience] 
was the consequence and cost of cosmetic surgery… I never feel happy as I am unlovable and 
worthless” (Ip & Ho, 2019, p.8). Too often, patients like this one are left disappointed or 
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ashamed of their surgery due to not understanding that a change in physical appearance does 
not always change situations. Unfortunately, patients like this one, mistakenly correlate 
attractiveness with being more competent and successful than those deemed unattractive 
(Ruel, 2007). Although surgery can help remove negative feelings like worthlessness for some, 
that is not the case for all. 
Pérez-San-Gregorio et al. (2016) conducted a study comparing the effects of cosmetic 
breast surgery on total of 135 women. Each woman underwent one of three procedures: 
breast augmentation, mastopexy, or breast reduction. The mean mental health of the women 
was determined before the procedure, 1 month after the procedure, 6 months after the 
procedure, and 12 months after the procedure. In order to determine the participants’ 
current state of mental health during each term, the researchers required each woman to 
complete two, psychologist administered surveys: the State-Trait Anxiety Inventory (STAI), 
which measures state and trait anxiety, and the 12-Item Short-Form Health Survey (SF-12 v.2) 
which measures the facets of quality of life including role- emotional, social functioning, and 
mental health. Pérez-San-Gregorio et al. (2016) found a 7% increase in mental health 1-month 
post-operation, and then a steady 1% increase during the 6th and 12th month. This showed 
that cosmetic surgery can produce a positive effect on mental health. However, during the 1-
month post-operative stage, each cohort experienced a decrease in family/social life due to 
the extensive healing process (Pérez-San-Gregorio et al., 2016). Most surgeries, and the 
healing time associated with them, take a toll on the patient. It can be inferred that this toll 
is even more severe for a patient suffering from low self-esteem. 
With the increase of the Internet and expansion of cosmetic surgery, it is difficult to 
ignore the steady growth of genital cosmetic surgery. According to the American Society of 
Plastic Surgeons, the most common genital cosmetic surgery is labiaplasty (Horton, 2017). 
This procedure consists of either removing, lifting and/or injecting fat or filler into parts of a 
woman’s labia minora (Horton, 2017). There has been a significant rise in labiaplasties 
performed in the U.S. over the last 5 years (Horton, 2017). In 2016, there was over 12,000 
procedures performed, which is a 39% increase compared to the amount of procedures 
performed in 2012 (Horton, 2017). While these procedures are usually performed to improve 
confidence and sexual satisfaction, researchers have shed light on the possibility of genital 
cosmetic surgery seeking due to low self-esteem and body dysmorphic disorder. Scholars have 
conducted studies to find a correlation between genital cosmetic surgery and pornography 
consumption. It is argued that genital targeting procedures such as labiaplasty are on the rise 
due to people comparing themselves to the readily available, extensive amount of 
pornographic imagery. 
Loehle et al. (2017) performed a survey sampling 214 heterosexual-identifying men. 
The investigators used three assessment tools to gather their findings: The Male Genital Self-
Image Scale-7 (MGSIS-7), the Male Body Image Self-Consciousness Scale (MBISCS), and the 
Social Appearance Anxiety Scale (SAAS). From these scales, Loehle et al. (2017) found that 
there was a significant correlation between pornography and how men viewed their own 
genitals. The participants in the study who admitted to frequently viewing pornography 
demonstrated a lower genital self-image (Loehle et at, 2017). These men believed their 
penises were too small due to comparing themselves to the frequently larger than average 
penises of pornographic actors (Loehle et al., 2017). This may prompt pursuing cosmetic 
surgery to improve the size and length of the penis. 
In terms of female genital dissatisfaction, according to a surgeon of the American 
Society of Plastic Surgeons, women who seek labiaplasty are “not usually” doing so because of 
the influence of pornography (Horton, 2017). Yet, Creighton (2014) and Willis, Wong, & Patel 
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(2020) found that the search for the ‘ideal’, female genitalia has developed from the 
increased convenience of pornographic content. The main reasons women report seeking 
labiaplasty are to improve functional/physical discomfort (e.g. pain during intercourse and 
during certain exercise), to improve appearance (e.g. they may not like the look of their 
genitals), and to improve psychological and emotional distress (Spriggs & Gillam, 2016). 
Although Spriggs and Gillam (2016) found that labiaplasty improved BDD symptoms in a 
sample of women, they did acknowledge the contraindication of labiaplasty in patients with 
psychological disorders and the importance of psychological screenings. 
To further understand the psyche of women seeking genital cosmetic surgery, 
researchers Zielinski et al. (2012) produced a clinical trial using the Genital Self-Image Scale 
Content Validity Index assessment tool. This was used to measure the level of genital body 
image within the women of this experiment (Zielinski et al., 2012). The researchers 
recommend this tool to clinicians to asses for genital image dissatisfaction in patients seeking 
genital cosmetic procedures (Zielinski et al., 2012). Loehle et al. (2017) concluded that is it 
imperative to understand a “patient’s genital self-image … to better understand the 
contribution of genital self-image to one’s sexual functioning and overall self-esteem (p. 
137). Psychological screenings like the one Zielinski et al. (2012) used would be useful in 
determining patient genital satisfaction, as well as if the patient would be the right 
candidates for surgery or if further assessment will be needed. 
 
DISCUSSION 
From this literature search, it can be seen that within the last 20 years, several 
researchers have explored the relationship between cosmetic surgery and psychological 
disorders. Many scholars have discovered the importance of psychological screenings for 
patients considering elective, invasive cosmetic surgery. Studies included in this literature 
review highlight the risks of cosmetic surgery as it relates to BDD and low self-esteem. 
However, some studies that identify the benefits of cosmetic surgery in patients with 
psychological disorders were discovered. Researchers like Spriggs and Gillam (2016) found 
that cosmetic surgery could greatly aid in diminishing the symptoms of BDD which could 
decrease the rate of suicide within these patients. So, if these patients are more likely to 
commit suicide before surgery, and if they have surgery, they are at risk of having intensified 
BDD symptoms, which can lead to an increased tendency to commit suicide, what can be 
done? 
An issue that can arise from mandatory psychological screenings is patients seeking 
cosmetic procedures from irreputable sources. Gorbis and Kholodenko (2005) found that 
sometimes patients can be so desperate to find relief from mental disorders that they will 
resort to performing procedures on themselves. It can be assumed that with more regulations, 
more patients will seek service from uncertified surgeons. By doing this, not only is the 
mental health of patients often ignored, but the procedures are not performed correctly. 
With the higher probability of having a botched procedure, patient mental health is at risk of 
becoming even more fragile. 
Throughout this research, the topic of mass media was discussed in several studies. 
The media influences most of the U.S, but is it solely to blame for the development of BDD 
and low self-esteem, and the pursuit of cosmetic surgery? Media has often been scrutinized 
for encouraging viewers to pursue cosmetic surgery and other beauty regimens to increase 
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self-esteem and enforce positive personal growth (Marwick, 2010). Enhancing or boosting 
one’s self is not necessarily a negative concept. However, it seems that the media constantly 
feeds this message to its audience, it can be inferred that without constantly enhancing your 
beauty, you can never truly be satisfied. This can easily diminish the esteem of viewers. 
Although emulating your life after celebrities and influencers is often frowned upon, it is 
reasonable to say that not doing so becomes very difficult when the lives of these people are 
heavily advertised. Highly rated reality television shows like “Keeping Up with the 
Kardashians” and the “Real Housewives” franchise, follow the glamorous, day-to-day lives of 
entrepreneurial socialites. The cast members are usually so transparent about the cosmetic 
procedures they have performed that they even allow their procedures to be filmed. This 
constant representation of easily accessible cosmetic surgery is likely to effect what viewers 
perceive as beautiful and acceptable.  
Although the physical representation of cosmetic surgery is generally positive, there 
are some stars that have, unfortunately, become models for cosmetic surgery failures. The 
late, King of Pop, Michael Jackson (1958 – 2009) is arguably the most notable celebrity to 
have had a drastic transformation through cosmetic surgery. It was said that Jackson had over 
ten procedures performed to change his appearance. Due to this, when comparing his younger 
appearance to the most recent appearance before his death, it is easy to assume that it is 
two different people. Jackson’s consistently changing look has had many speculate if the 
artist suffered from low self-esteem or BDD.  
In 2014, the E Network aired a revolutionary television program titled “Botched”. This 
show illuminates the lives of people who, as the title suggests, have been left with botched 
features from cosmetic surgery. For six seasons, there has been a slew of patients seeking 
help from the duo, Los Angeles based, surgeons, Dr. Paul Nassif and Dr. Terry Dubrow.  
Although most patients seeking treatment are objectively disfigured, there is another 
population that frequently seeks assistance for the surgeons. From human Barbie and Ken 
dolls undergoing over 50 surgeries, to aspiring celebrity doppelgangers spending more than 
$150,000 on procedures, “Botched” has highlighted the extremes people will go to achieve 
and maintain their desired look.  
Shows like “Botched” and the celebrities who have, deemed by the public, taken 
cosmetic surgery too far have opened the world up to the risks of cosmetic surgery. Cosmetic 
surgery should not be viewed as simple or enjoyable. It needs to be reverenced by patients 
and surgeons as a life-altering option that can have a significant impact on mental health. 
Seeing the radical alterations in appearances and reading articles reporting on patients who 
have undergone several surgeries, invokes questions like, ‘Why did physicians allow these 
patients to have so many procedures?’, ‘Are these patients suffering under the guise of 
vanity?’, and ‘How can these patients be protected?’ 
 
CONCLUSION 
Cosmetic surgery is a growing industry. With more procedures being developed, the 
features we perceive to be imperfect or undesirable can be corrected. Cultivating one’s 
beauty is not a negative thing, however it is often misconstrued due to the beauty industry 
preying on the population’s insecurities and desires regarding physical appearance (Scott, 
2009). These messages are hard to evade, and researchers have found that those who 
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“internalize these messages to a greater degree than their peers will be more likely to 
indicate an interest in pursuing cosmetic surgery to change their bodies” (Markey & Markey, 
2009, p.160). These people are also at a higher risk of developing low self-esteem and BDD.  
Unlike BDD, low-self-esteem can easily affect the general public. With mass media 
(e.g., television, films, magazines) and social media (e.g., Instagram, Twitter, Tumblr), we 
are constantly bombarded with advertisements telling us that we need to be more attractive. 
Even before the drastic rise in media, the population, mainly women, was swarmed with 
different notions of beauty and how to achieve it. This was done not only by the media but 
also by healthcare professionals. For instance,  
“in 1983, the American Society of Plastic Reconstructive Surgeons argued for the 
deregulation of [breast] implants in response to growing concern over the detriment 
small breasts posed to the mental health and well-being of women. It was argued that 
implants would cure the small breast “disease” that caused feelings of inadequacy and 
lack of self-confidence” (Ruel, 2007, p.120). 
While the ideal, male body has changed throughout history it does not compare to the 
changes in the female image (Loehle, 2017). In the 90s and early 2000s the ideal female body 
was the tall, very skinny, runway model. This image has drastically evolved within the last 
decade to an Instagram model, with a small waist and an astronomically large derriere. 
Although some of these physiques are naturally obtained, many women are undergoing 
surgery, often risky ones, at the expense of their mental health to achieve the current, ever-
changing “it” look.  
When compared to other areas of medicine, it seems that cosmetic medicine is not as 
heavily regulated. For instance, patients undergoing bariatric surgery are required to 
participate in a psychological evaluation prior to surgery (Bedine, 2003). This evaluation is 
required due to studies showing that major depressive disorder and eating disorders often 
contradict the effectiveness of surgery (Bedine, 2003). In order to ensure that these patients 
understand that bariatric surgery is a supplementary solution while lifestyle changes 
ultimately provide long-lasting results, the patients must be cleared through this evaluation 
(Bedine, 2003). Unfortunately, Gorbis & Kholodenko (2005), found that cosmetic surgeons 
were not recognizing or taking the proper measures to identify BDD symptoms, and this 
allowed their patients to “undergo a succession of invasive procedures” (p.79). Researchers 
like Newell (2011), understood the importance of mandated screening for psychological issues 
like BDD in those seeking cosmetic surgery. They deemed that state boards should require 
surgeons to implement psychological screening tools into their preoperative care, as well as 
additional consultations in case more assessment is needed (Newell, 2011). Spriggs and Gillam 
(2016) also concluded that psychiatric interventions have been proven to produce more 
therapeutic responses for these patients than surgery. These findings directly correlate with 
the hypothesis of this literature review. There is a clear, negative correlation between 
cosmetic surgery and mental health. Therefore, in order to protect these patients, some sort 
of implementation needs to be enforced to ensure that patients have no underlying 
psychological condition that could be contraindicative to surgery. A psychological screening 
would greatly aid in differentiating between patients who desire to enhance their beauty and 









There are more peer-reviewed articles reporting on the effects of cosmetic surgery in 
those with BDD than low self-esteem. It is difficult to decipher between the two since 
symptoms can present similarly. Yet, it is possible that having low self-esteem for an 
extended time can develop into BDD. To further expound on this, determining the most 
frequently used psychological screening tools and concluding which one is most effective 
could be implemented. A new screening tool or survey designed to assess the psychological 
state of these patients can also be created. In order to gather relevant data, this survey 
would be distributed to a population desiring invasive cosmetic surgery. This population 
would be divided into an experimental group and a control group to determine if the tool is 
effective. The survey would consist of questions formed to gauge for BDD or/and low self-
esteem (and other psychological disorders like major depressive disorder that could possibly 
contradict surgery). The goal of such a survey would be to determine whether a patient 
should undergo further psychological evaluation before being approved for an invasive 
procedure. Depending on how the participants answer these questions will determine if a 
healthcare provider or surgeon needs to further assess the patient. Sample questions that 
could be used in this hypothetical assessment tool are included in this review (Table 6). 
Another method that can be used to gather more information would be to inquire about this 
topic from surgeons themselves. The articles reviewed in this paper obtained their 
information mainly from patients. A study conducted on the surgeons willing to disclose their 
experience with patients with psychological disorders could be vital in this topic of research. 
Healthcare providers would be interviewed on if and how they evaluate the mental health of 
their patients. Although doing so may limit the research due to location and surgeon 
availability, receiving information from the surgeons who frequent these patients could be 
progressive.  
Throughout this literature review, screening tools like Preoperative Facial Cosmetic 
Surgery Evaluation (PreFACE) and Acceptance of Cosmetic Surgery Scale (ACSS) were found. 
Through a search outside of the databases used (e.g. Google), the Plastic and Cosmetic 
Surgery Screening (PACSS) tool was also found. The creators of PACSS allow surgeons to access 
an electronic screening tool to use on their patients. There is no further readily available 
evidence on if this tool is used or if it is effective. The PACSS website does state that 2,561 
patients have been screened using this tool. However, out of millions of patients undergoing 
surgery in the U.S. this is not a significant amount. Future research should compare tools like 
these to determine the responsiveness of the population to such tools and how well they are 
with identifying BDD and low self-esteem. 
Researching how cosmetic surgery affects the mental health of transgender people can 
also be helping in expanding this research. During the search of the literature, no articles 
regarding the mental health of transgender people and cosmetic surgery were produced. The 
cosmetic and medical industry have made huge strides in involving and accommodating the 
transgender community. Within the past few decades, cosmetic surgeons have found 
themselves performing gender-affirming surgery (feminizing and masculinizing surgery), on an 
increased number of people who identify as transgender. Some surgeons have dedicated their 
practice to aligning these patients’ bodies with their psyche. There is controversy surrounding 
the use of the term transgenderism to refer to the discontent transgender people feel within 
their bodies (Johnson, 2010). This term insinuates that transgender people have a disorder, 
although, in the broad view, distress produced from a biological, physical feature, can be 
viewed as a form of body dysmorphia. However, it is more specifically defined as gender 
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dysphoria. This term is not commonly accepted either due to the fact that not every 
transgender person experience distress due to their physicality (Johnson, 2010). Nevertheless, 
there are some who do, and they may turn to cosmetic surgery to alleviate this stress. 
Transgender people who choose to undergo surgery to enhance either their femininity or 
masculinity may experience the same symptoms as those diagnosed with BDD and have the 
same negative relationship with cosmetic surgery.  
There seems to be a surprisingly disproportionate amount of information regarding 
psychological issues and cosmetic surgery compared to the surge of cosmetic procedures 
performed in the U.S. This review hopes to shed light on the impact cosmetic surgery can 
have on patients with psychological disorders like BDD and low self-esteem and the 
importance of rectifying this issue as much as possible. Many studies have been conducted 
addressing cosmetic surgery performed on mentally disturbed patients, but scant amount of 
research seems to aim in resolving this matter. Implementing a mandatory screening for all 
patients considering cosmetic surgery could greatly aid in diagnosing patients thus treating 

































• Have you ever been fixated on or concerned about a part of your body? 
 
• Have you ever avoided a social gathering due to not being satisfied with your 
appearance? 
 
• Do you find yourself checking your appearance in a mirror or reflections often? 
 
• How often do you take photos of yourself? 
 
• Have you ever been diagnosed with a psychiatric/mental disorder? 
If so, what was the diagnosis? 
 
• How you ever experienced suicide thoughts or ideations? 
 
• How you ever attempted suicide? 
 
• Have you ever perceived a part of your body to be abnormal or unattractive? 
If so, what part of your body? 
 
• Have you ever been bullied or abused for your outward appearance? 
If so, for what physical attribute? 
 
• How satisfied are you with your overall appearance?  
- Satisfied, moderately, not satisfied 
 
• How many hours do you spend on social media sites? 
- 0 – 2 hours, 2 – 5 hours, 5 + hours 
 
• Rate your overall level of self-concept/self-esteem on a scale of 0 – 10. 
 
• Have you ever considered undergoing cosmetic surgery? 
 
• Have you ever received cosmetic surgery? 
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In this study, I tested the perceived attitudes of students towards Corporate Ethics and 
Social Responsibility (CESR). I assessed whether students within a particular major are more 
or less likely to exhibit ethical reasoning compared to students within other majors. 
Specifically, I tested the perceived differences in stakeholder and stockholder views among 
accounting, business, and non-business students.  I conducted the study utilizing the 
Perceived Role of Ethics and Social Responsibility Scale (PRESOR) while controlling for gender, 
age, work experience, and degree of religiosity. Results show that accounting students 
generally have a higher perception of stakeholder views and a lower perception of 
stockholder views than other business and non-business students. Other business students 
identify more with stakeholder views and less with stockholder views than non-business 
students. Lastly, non-business students associate more with stockholder views than 
accounting and other business students.   
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Prior research has compared majors within business to discern whether a particular 
major indicates a likelihood of more or less ethical conduct. Studies such as those by Gupta 
et. al (2009) have made the observation that accounting and finance majors have a different 
perception of ethics due to their knowledge of quantitive sciences. The awareness of 
mathematical concepts in quantitive sciences provides a contrasting perception compared to 
management and marketing majors. Management and marketing majors have learned the 
behavioral sciences, centered in psychology, which provides a dissimilar perspective (Lopez et 
al., 2005). Therefore, students have varied perceptions of moral reasoning due to their 
different derivations of academic curriculum and training (Gupta et al., 2009).  
 Accounting majors were found to have greater ethical awareness when compared to 
other business majors, a result that may be explained by the fact that accounting is a more 
rule-based discipline than, for example, marketing (Cohen et al., 1998). However, in other 
studies of accounting students, the students frequently exhibited lower levels of ethical 
reasoning compared to other business majors and general populations of college students 
(Armstrong, 1987; Lampe et al., 1992; Ponemon & Gabhart, 1994; Pope, 2005). Borkowski and 
Ugras (1998) found no correlation between a business major and their ethical perception. 
Concomitantly, other studies have assessed whether there were differences in ethical 
attitudes and behavior between business and non-business students. While some studies have 
concluded that business students are less ethical than non-business students (Comer & Vega, 
2008; Lopez et al., 2005; O’Clock & Okleshen, 1993) other studies have found inconclusive 
results (Beltramini et al., 1984; Ford & Richardson, 1994). A meta-analysis conducted by 
Borkowski and Ugras deserves mention, despite being an older and possibly weaker source 
(1998). Borkowski and Ugras examined the effect of a business major as opposed to a non-
business major on ethical conduct (1998).  Their results indicated that any relationship 
between a student’s major and his or her ethical perception was difficult to make. Multiple 
studies like this have led to conflicting results that different conclusions.  
Studies have found that perceptions of the role of ethics and social responsibility, 
reflecting positions adopted in relation to the stockholder view and the stakeholder view, are 
significant determinants of ethical decision making in various business contexts (Elias, 2002; 
Birtwistle et al., 2005; Park et al., 2005; Shafer & Simmons, 2008). The Association to 
Advance Collegiate Schools of Business (AACSB) advises researchers to conduct studies 
considering students’ views towards multiple stakeholders within a business (Barnett & 
Valentine, 2004). These stakeholders include consumers, employees, suppliers, creditors, and 
investors. This approach generally follows the Stockholder/Normative model with a focus on 
“…harms and benefits to stakeholders … and the greatest good for the greatest number” 
(Barnett & Valentine, 2004, p. 342). This model provides a more comprehensive and holistic 
approach to testing levels of moral reasoning of students.  
Students may seem to have sufficient education and experience to make ethical issues 
personally relevant to them, that later can be applied in the workplace. Understanding their 
perceived stakeholder and stockholder views during the critical formative stage prior to their 
careers is important (Wurthmann, 2013). Thus, the PRESOR scale appears to be an 
appropriate measure of students’ attitudes toward business ethics. This study extends 
previous research to ascertain whether differences between accounting students, non-
accounting business students, and non-business students do exist with respect to the PRESOR 
measures, controlling for gender, age, work experiences and religiosity. Specifically, this 
study examines corporate ethics and social responsibility (CESR) comparing the theoretical 
viewpoints of stockholders and stakeholders.  
 
 






To delve in, the stakeholder and stockholder views are alternative perspectives of how 
businesses should view CESR (Shafer, 2015). The stockholder view of the firm asserts that 
managers should spend capital when authorized by shareholders (Friedman, 2007; Smith, 
2003). That is, aside from basic ethical obligations (e.g., engaging in honest, moral, and legal 
transactions), managers should make business decisions in the interest of their shareholders, 
generating financial returns and should engage in social endeavors only to the extent that 
doing so enhances their prospects for even greater financial returns. Social objectives such as 
poverty reduction or protecting the environment, which are not linked to shareholder 
considerations, are seen as matters of personal initiative, private charities and foundations, 
and are more appropriately the responsibilities of government (Parnell et al., 2012). Hence, 
under the stockholder theory of the firm, the only objective of businesses is to maximize 
profit (Friedman, 2007; Meckling & Jensen, 1976; Shafer et al., 2007; Williamson, 2007). 
Therefore, managers assume a fiduciary responsibility, irrespective of any societal benefits or 
detriments (Hasnas, 1998; Smith, 2003). That is, the stockholder’s interests ought to take 
precedence over the interests of all other group (Hansmann & Kraakman, 2009). 
An extension of the stakeholder view of the firm has generated both substantial 
traction and widespread acceptance among management theorists (Clarkson, 1995; Donaldson 
& Preston, 1995; Mitchell et al., 1997) and ethicists alike (Evans & Freeman, 1988; Hasnas, 
1998). This view suggests that “business success should embody the attainment of traditional 
profit maximization objective, the need to attend to the interests of stockholders, customers, 
employees, suppliers, management, local community constituents, and the need to adopt 
policies and enact practices that produce an optimal balance” (Belghitar et al., 2014, p. 56). 
That is, this view argues for the consideration of all stakeholders’ interests even if doing so 
reduces company profitability (Smith, 2003).  
In sum, the stockholder and shareholder views of the firm are two countervailing 
approaches to how CESR should be approached both in the business world and in the business 
school curricula (Boatright, 2003; Ferrero & Sison, 2014; Hasnas, 1998). Those who identify 
more closely with the stockholder view argue for serving the best interests of the 
stockholders to the exclusion of others (Friedman, 2009; Friedman, 2007; Meckling & Jensen, 
1976; Smith, 2003; Williamson, 2007) and are less likely to support the importance of CESR 
(Shafer, 2015). In contrast, those with a stakeholder view would argue that the organization 
has a responsibility to a variety of stakeholder groups and suggest that organizations should 
act in an ethical and socially responsible fashion (Shafer et al., 2007; Goodpaster, 1991; Key 
& Popkin, 1998; Orlitzky et al., 2011; Parnell et al., 2012; Clarkson, 1995; Donaldson & 
Preston, 1995).  
 
HYPOTHESES DEVELOPMENT 
In addition, the stockholder versus stakeholder perspectives provide an interesting 
framework to study students ethics. Several studies have attempted to measure differences in 
moral reasoning considering various academic disciplines, within and outside of business 
(Bidwell & Vreeland, 1963, as cited in King & Mayhew, 2002; Snodgrass & Behling, 1996; St. 
Pierre et al., 1990), and their results are contradictory. For example, Kennedy (2010) 
examined the impact of a stand-alone business ethics course on business students compared 
to non-business students. The results found that business students perceived issues related to 
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the misrepresentation of corporate records and bribery as less ethical than non-business 
students.  
However, other studies comparing accounting students to other business students 
(Ponemon, 1993) concluded that “generally, accounting majors’ scores are consistently below 
that of the general population throughout and after college” (Bean & Bernardi, 2007, p. 65).  
St. Pierre et al. (1990, as cited in King & Mayhew, 2002) found that accounting students as 
well as students in other business disciplines (such as finance, management and marketing) 
had lower levels of post conventional moral reasoning in comparison to psychology, math and 
social work students. On the other hand, Snodgrass and Behling (1996; as cited in King & 
Mayhew, 2002) did not find differences in the moral reasoning between business and non-
business students (arts and humanities, social sciences and natural sciences). 
Clikeman and Henning (2000) used earnings management cases where the company 
was considering a proposal to delay regularly scheduled maintenance, allowing the company 
to meet its earnings target, to test participants’ relative support or opposition to the 
proposal. The participants in the study were accounting students and students in other 
business disciplines. As predicted by the authors, accounting students were significantly more 
opposed to the proposal than were non-accounting business students. Accounting majors 
disapproved of unethical acts more than their non-accounting counterparts. This implies that 
non-accounting business students are more likely to be motivated by financial or monetary 
gains rather than moral or ethical inclinations since the basic rules or foundation of business 
courses are grounded in the pursuit of profits. O’Leary and Hannah (2008) compared the 
ethical attitudes of two groups, accounting majors and banking and finance majors. Even 
though both groups had received the same level of ethics training in their course, accounting 
majors appeared more ethical than their banking and finance counterparts. 
Based on the findings from studies presented in this section, the following hypotheses 
are proposed:  
HI: There will be no difference in perceived stakeholder views between accounting 
students, non-accounting business students, and non-business students. 
H2: There will be no difference in perceived stockholder views between 
accounting students, non-accounting business students, and non-business students. 
 
METHODS 
Through a questionnaire, data was collected from college students at Columbus State 
University, a southeastern U.S. university. The college of business is an AACSB accredited 
institution. The questionnaire (see Appendix) was administered to accounting students, non-
accounting business and non-business students and was completely voluntary for all three 
groups. Surveys were sent to classes with roughly 15-25 students, and about 75% of students 
in each class participated in the survey.  Participants were assured of confidentiality of 
individual responses.  
 
a. Measures 
In order to measure perceptions toward corporate ethics, I used the perceptions of the 
role of ethics and social responsibility or PRESOR survey instrument developed by Singhapakdi 
et al. (1996).  Numerous studies have used the PRESOR instrument to assess ethical decision-
making (e.g., see Singhapakdi et al., 1996; Etheredge, 1999; Pettijohn et al., 2008; 
Singhapakdi, 1999; Singhapakdi & Vitell, 2007). The survey has two sets of factors identified 
as the stakeholder view and the stockholder view of corporate ethics. Following prior studies 
(e.g., Shafer et al., 2007; Shafer, 2015; Wurthmann, 2013), the final version of the PRESOR 
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instrument used in this study contains 13 statements that participants rate on a scale of 1 
(strongly disagree) to 7 (strongly agree) (Singhapakdi et al., 1996).   
Prior to conducting the survey, the content validity of the instrument was assessed by 
panel of experts comprised of management, marketing, and economics faculty.  The panel 
checked the items for ambiguity, clarity, triviality and sensible construction.  The panel 
agreed that the items included in the PRESOR scale adequately represented the construct of 
interest.   
 Next, a Principal Component Analysis (PCA) was used to create factors that helped 
categorize the survey content into groups, when designing the survey. The analysis resulted in 
two factors, with the stakeholder and stockholder view each presenting one factor.  The 
factor loadings and items within each factor are presented in Table 1. The first factor, 
corresponding to the stakeholder view, includes eight items or questions on the survey.  
These items reflect the view that being socially responsible is the utmost importance for the 
firm and goes hand-in-hand with profitability.  The stockholder view corresponds to the 
second factor which includes 5 items on the survey.  These items reveal a perspective that 
survival of the business is of utmost importance and that in some instances ethics may be 
compromised to ensure profitability.  The two factors presented in the data are similar to 
those identified in several other studies (e.g., Shafer et al., 2007; Shafer, 2015; Wurthmann, 
2013; Axinn et al., 2004). 
 
Table 1 
PRESOR Factor Loadings 
 
Stakeholder view: (α = 0.990) 
 
Being ethical and socially responsible is the most important thing a firm                    0.947 
can do. 
The ethics and social responsibility of a firm are essential to its long-term                 0.944 
profitability. 
The overall effectiveness of a business can be determined to a great extent                0.961 
by the degree to which it is ethical and socially responsible. 
Business ethics and social responsibility are critical to the survival of a                     0.921 
business enterprise. 
A firm’s first priority should be employee morale                                                       0.949 
Business has a social responsibility beyond making a profit                                       0.947 
Social responsibility and profitability can be compatible                                            0.940 
Good ethics is often good business                                                                              0.844 
 
Stockholder view: (α = 0.908) 
 
The most important concern for a firm is making a profit, even if it means               0.884 
bending or breaking the rules. 
To remain competitive in a global environment, business firms will have to             0.859 
disregard ethics and social responsibility. 
If survival of a business enterprise is at stake, then you must forget about                0.820 
 ethics and social responsibility. 
Efficiency is much more important to a firm than whether or not the firm is            0.819 
seen as ethical or socially responsible. 
If the stockholders are unhappy, nothing else matters.                                              0.898 
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  For scale reliability, Cronbach’s alpha scores for both the stakeholder view (α = 
0.990) and the stockholder view (α = 0.908) both indicate that the items contained in both 
groups are closely related (Nunnally, 1975).  As shown in Table 1, the two PRESOR factors 
identified in this study clearly aligned with a stockholder versus stakeholder view.   
 
b. Covariates 
 In order to test the hypotheses regarding perceived differences between different 
groups I needed to control for other covariates that could have an effect on individuals’ 
viewpoints, specifically religiosity, gender, age, and work experience.  While research has 
shown that each of these covariates may be correlated with stakeholder and stockholder 
views, the direction of the correlation is unsettled. 
 Religiosity: Religion is arguably the broadest basis that society has for ethics. Religion 
provides the internal justification for many ethical acts. Religious commitment is related to 
business ethics. For example, in the context of financial reporting, Weeks et al. suggest 
highly religious individuals are less likely to view accounting manipulation as an acceptable 
practice (1999). Religiosity is associated with fewer incidences of financial reporting 
irregularities. It is negatively associated with abnormal accruals, but positively associated 
with proxies for real earnings management (Cohen et al., 1998). Conroy and Emerson (2004) 
report a significant association between religiosity with lower acceptance of the use of 
accounting manipulations. 
A Principle Components Analysis was performed on the data religiosity questions and 
the results showed a one factor solution with the eight values greater than one. In the 
present study, this scale had a Cronbach alpha of 0.952 (see Table 2). A composite variable 




Religiosity- Factor Loadings 
 
In my life I experience the presence of God.                                            0.958 
My religious belief is what really is behind my whole approach             0.968 
to life. 
I try hard to carry my religion over into all other dealings in life.           0.961 
 
*α = 0.952 
 
Prior research has investigated the impact of gender on ethical perceptions (Alleyne et 
al., 2006; Alleyne et al., 2010; Conroy & Emerson, 2004; Devonish et al., 2009; Harris et al., 
2006; Lau, 2010; Peterson et al., 2001; Sidani et al., 2009;). Most of this research has tested 
the proposition that females are more ethical than males. This assumption is supported by 
Landry et al. (2004) since they believe that this is based on the reality of females identifying 
and understanding the “nuances” of ethical dilemmas. Also, the literature indicates that 
females are socialized to show not only compassion, but to be caring, while males are 
portrayed as being more competitive and justice-oriented (Devonish et al., 2009; Gilligan, 
1993; Sidani et al., 2009). Gender was controlled for through the use of a dummy variable, 
“GENDER” with 0 = “male”, and 1 = “female” as referred to in Table 3 below and shown in 
the Appendix page 18.   
 




Sample Characteristics  
 
    Accounting       Other Business  Non-business 
    Students          Students                    Students 
            Gender 
Male                                            13                          15                              4 
Female                                          9                          19                             15 
Total                                             22                         34                            19 
Work Experience (years) 
0-5                                               11                          27                             16 
6-10                                              7                            5                               2 
11-25                                            3                            0                               1 
16-20                                            0                            0                               0  
20-25                                            0                            1                               0 
25-30                                            0                            0                               0 
31+                                               1                            1                               0 
Total                                             22                         34                            19 
Age 
20-29                                           16                          32                             18 
30-39                                            3                            0                               1 
40-49                                            1                            1                               0 
50-59                                            2                            1                               0  
Above 60                                      0                            0                               0 
Total                                             22                         34                            19 
 
 Research frequently predicts the relationship between age and ethical judgments to 
be positive (Peterson et al., 2001). That is, people tend to be more ethical as they grow 
older. However, Vitell et al. (2007) finds that younger people tend to be more ethical than 
older people. Barnett and Valentine (2004) and Schepers (2003) report no significant 
relationship between age and ethical judgments. To measure age, the following categories 
were utilized: 1 = ‘‘20–29 years’’, 2 = ‘‘30–39 years’’, 3 = ‘‘40–49 years’’, 4 = ‘‘50–59 years’’, 
and 5 = ‘‘above 60 years’’ as referred to in Table 3 and shown in the Appendix page 18.   
 According to Cron (1984), Hunt and Vitell (1986, 1992), and Weeks et al. (1999), 
attitudes towards ethical issues might vary according to a person’s career stage. In other 
words, work experience could influence a person’s ethical judgement. However, Barnett and 
Valentine (2004) and Schepers (2003) find the variables to be unrelated. Work experience was 
measured as a categorical variable, age, with the following categories: 1 = “no work 
experience”, 2 = ‘‘1-5 years’’, 3 = ‘‘6-10 years, 4 = “11-15 years’’, 5 = ‘’16-20 years’’, and 6 
= ‘’21-25 years’, 7 = “over 25 years” as referred to in Table 3 and shown in the Appendix page 










To recap, Hypotheses H1 and H2 tested for differences in stakeholder and stockholder 
views between accounting students, other business students, and non-business students. Since 
differences between groups were present, analysis of covariance or ANCOVA was used to 
determine between which groups the differences lie. Separate ANCOVAs were used to 
conduct pairwise comparisons between groups. A new variable GROUPS was included as the 
independent fixed factor variable where GROUPS =1, 2, or 3 depending on whether the 
observation was from accounting students, other business students or non-business students, 
respectively.  
Differences between groups regarding the stakeholder views were tested first. In 
Table 4-A, the results of the ANCOVA indicate that the relationship between stakeholder view 
and groups is significant (F = 29.344, p =≤0.001). This suggests that at least one of the groups 
has a significantly different perception of the stakeholder view. The results also indicate that 
both religiosity and work experience are significant (F = 4.764, p = 0.033; F = 6.966; p = 0.010 
respectively), suggesting that both religiosity and work experience influence respondents 
view of the stakeholder. However, age and gender are not significant in explaining 
differences in stakeholder view (F = 3.616, p = 0.110 and F = 1.336, p = 0.252, respectively) 
as shown in Table 4-A. This indicates that both age and gender are not good incremental 
predictors in differentiating group’s stakeholder views.  
 
Table 4 
A. Test of Between-Subjects Effects 
ANCOVA results for differences in stakeholder view 
Dependent variable: Stakeholder view 
 
       Source    Mean Square                 F                          Sig.b 
Corrected Model                        18.511                   18.225                      0.000 
Intercept                                     47.016                   46.290                      0.000 
GROUPSc                                  29.805                   29.344                      0.000 
RELIGIOSITY                            4.839                     4.764                      0.033 
GENDER                                         1.357                      1.336                      0.252 
AGE                                            2.657                      2.616                      0.110 
WORKEXP                                7.076                      6.966                      0.010 
Error                                           1.016                                              
Total               
Corrected Total                                                                                  
 
R-Squared = 0.617 (Adjusted R-Squared = 0.583)  
Computed using alpha = 0.05 
Groups = 1 if “accounting students”; 2 if “other business students”; 3 if “non-business 
students” 
 




 Next, to determine which of the groups held significantly different stakeholder 
viewpoints, pairwise comparisons were carried out. Results in Table 4-B report the mean 
responses for each group that were compared in Table 4-C. Results indicate that accounting 
students have a higher affinity for the stakeholder view (mean = 5.880) than do other business 
students (mean = 5.018) as shown in Table 4-B. This is indicated by the significant mean 
difference of 0.318 (p = 0.018) as shown in Table 4-C. Similarly, accounting students have a 
higher stakeholder view (mean = 5.880) than do non-business students (mean = 2.855) as 
shown in Table 4-B. The results had a significant mean difference of 2.026 (p =≤0.001) as 
stated in Table 4-C. Additionally, other business students (mean = 5.018) have a higher 
perceived stakeholder view than non-business students (mean = 2.855), stated in Table 4-B. 
This is indicated by a significant mean difference of 2.026 (p =≤0.001) shown in Table 4-C. 
Given that differences regarding stakeholder viewpoints exist between each pair of groups, 
hypotheses H1 was rejected.  
 
Table 4 
B. Mean of stakeholder view by group 
Accounting       Other Business  Non-business 
    Students          Students                    Students          
Stakeholder View                     5.880                    5.018                            2.855 
 
C. Mean pairwise comparisons 
Accounting         Accounting           Other business 
              students vs. other   students vs. non-     students vs. non- 
         business students   business students    business students         
Mean difference                         0.318                    2.844                       2.026 
P-value                                       0.018                    0.000                       0.000 
 
 
The results of the ANCOVA for between group’s differences in the stockholder view are 
presented in Table 5. Overall, as indicated in Table 5-A, the results indicate that the 
relationship between stockholder view and group is significant (F = 74.328, p =≤0.001), 
suggesting that at least one of the groups have a significantly different perception of the 
stockholder view. The results also indicate that none of the covariates is significant 

















A. Test of Between-Subjects Effects 
ANCOVA results for differences in stockholder view 
Dependent variable: Stakeholder view 
 
       Source                Mean Square                F                           Sig.b 
Corrected Model                        17.215                   35.584                      0.000 
Intercept                                     56.449                  116.681                     0.000 
GROUPSc                                  35.959                    74.328                     0.000 
RELIGIOSITY                            0.280                      0.578                     0.450 
GENDER                                         1.202                      2.484                      0.120 
AGE                                            0.007                      0.015                      0.903 
WORKEXP                                0.536                      1.109                      0.296 
Error                                           0.484                                              
Total               
Corrected Total                                                                                  
 
R-Squared = 0.758 (Adjusted R-Squared = 0.737)  
Computed using alpha = 0.05 
Groups = 1 if “accounting students”; 2 if “other business students”; 3 if “non-business 
students” 
 
 To determine which of the groups held significantly different stockholder viewpoints, 
pairwise comparisons were carried out. Results in Table 5-B report the mean responses for 
each group that are compared in Table 5-C. Results in Table 5-C, indicate that perceived 
stockholder views for accounting students (mean = 2.395) are significantly lower than that of 
other business students (mean = 3.726), with significant mean differences of -1.331 (p 
=≤0.001). Similarly, accounting students’ perceived stockholder views (mean = 2.395) are 
significantly lower than that of non-business students (mean = 5.611), with significant mean 
differences of -3.216 (p =≤0.001) as shown in Table 5-C. Additionally, other business students 
(mean = 3.726) have a lower perceived stockholder view than non-business students (mean = 
5.611) shown in Table 5-B as indicated by a significant mean difference of -1.885 (p =≤0.001) 
stated in Table 5-C. Therefore, H2 can be rejected. 
 
Table 5 
B. Mean of stakeholder view by group 
Accounting       Other Business  Non-business 
    Students          Students                    Students          
Stakeholder View                     2.395                    3.726                            5.611 
 
 




C. Mean pairwise comparisons 
Accounting         Accounting           Other business 
              students vs. other   students vs. non-     students vs. non- 
         business students   business students    business students         
 
Mean difference                         -1.331                  -3.216                       -1.885 
P-value                                       0.000                    0.000                         0.000 
 
 
Consequently, both hypotheses were rejected. Table 6 provides a summary of results 




Summary of Results Concerning the Hypotheses  
 
Results                            Conclusion   
   
There are significant differences of the stakeholder view                 H1 Rejected 
among the accounting students, business students, and  
non-business students. 
  
There are significant differences of the stockholder view                 H2 Rejected 
 among the accounting students, business students, and   
non-business students. 
 
*α = 0.952 
 
In summary, data was collected from three groups of accounting students, other 
business students and non-business students using an instrument based on the PRESOR scale to 
compare their perceived attitudes toward CESR, controlling for religiosity, gender, age and 
work experience. Employing factor analysis, each respondent was assigned a perception score 
(the factor loading) for both stakeholder and stockholder views of ethical behavior. The 
higher the score, the greater the affinity toward the viewpoint.  Those who scored highly on 
the stakeholder viewpoint believe that the organization has a responsibility to a variety of 
stakeholder groups and should behave ethically toward those groups when making business 
decisions.  In contrast, those who scored highly on the stockholder viewpoint tend to regard 
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DISCUSSION AND CONCLUSION 
 
In support of prior studies (e.g., Clikeman & Henning, 2000; Fulmer & Cargile, 1987; 
Jeffrey, 1993; O’Leary & Hannah, 2008), accounting students had a significantly higher 
(lower) perception of the stakeholder (stockholder) view than other business students. This 
observed difference could be attributed to the accounting students’ exposure to the Code of 
Professional Conduct in their accounting courses. For example, an auditing course that 
exposes accounting students to the AICPA Code of Professional Conduct could provide an 
environment conducive for students to progress to higher stages of moral reasoning (Fulmer & 
Cargile 1987). The implication is that educators in other business disciplines may need to 
focus more on including ethics into more courses and ethics-related workshops. This could be 
facilitated by using work related ethical scenarios and role-playing opportunities to raise 
ethical awareness and to tap into the desired personal values that need to be brought into the 
workplace (Alleyne, et al. 2010). 
The results also indicate that both accounting students and other business students 
identify more (less) with the stakeholder (stockholder). This suggests that both accounting 
students and other business students would have been more exposed to classroom-related 
CESR issues than non-business students. Taken as a whole, these results indicate that business 
students are significantly less tolerant than non-business students of questionable business 
practices. The implications of these results for non-business educators are that these 
differences might reflect the type of education non-business students are (or are not) 
receiving and/or the values they bring to those classes.  As these students move into positions 
of work-related leadership, educators could play a major role in elevating or reducing 
corporate ethical standards. For example, educators could use work-related ethical scenarios 
and role-playing opportunities to raise ethical awareness to tap into the desired ethical values 
that need to be brought into the workplace, and to broaden students’ exposure to diverse 
ethical issues. By having students develop a solution that does not simply apply to the unique 
problem at hand, but rather a set of related ethical issues, specific ethical dilemmas can be 
generalized to other contexts. In addition, by providing guidance about the cognitive decision 
processes that should be used when resolving ethical dilemmas in various contexts, educators 
could promote higher moral reasoning (Thorne 2000).  Perhaps, using such pedagogical 
approaches could enable students to appreciate the intricacies of being ethical better. The 
information could be retained and applicable in a later work environment. 
Several limitations of this study deserve mention. First, the data was self-reported; 
therefore, subject to biases. Second, the study suffers from generalizing as the sample of 
students was limited to a convenience sample of students at one business school located in 
the southeastern U.S.  Further research should include broader populations of students by 
including individuals from other university degrees, surveying students from different 
countries, in order to find potential social, economic and cultural backgrounds. This may 
identify common factors and characteristics that are likely to be affecting attitudes toward 
ethics and social responsibility. Since students will go through a process of organizational 
socialization after joining the corporate ranks, they may find themselves in a state of 
dissonance. If they are surrounded by an organizational culture that may not be compatible 
with their outlook, they may be expected to shift their ethical values and become more 
closely aligned with existing managerial values. Finally, a comparison of students and 
practitioners would be another productive avenue. 
In conclusion, the findings of this study provide helpful insights into an area of ever-
growing concern to society and all types of organizations. The numerous ambiguities that are 
inherent in business decisions are further complicated by growing societal demands on 
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corporations and increased awareness of the ethical dimension of decision-making.  This issue 
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In this project, I am assessing your perceived attitude to corporate ethics and social 
responsibility. I kindly ask you to fill out this questionnaire. I thank you in advance for your 
responses. The data collected in this survey will be treated in the strictest confidence; it will 
be stored in a secure place and will be used only for this study and in related reports. 
Information in reports will only be discussed at the aggregate level so that information about 
any particular individual cannot be ascertained or deduced by readers. 
 
Part I 
Please answer the following: 
1. To remain competitive in a global environment, business firms will have to disregard ethics 
and social responsibility. 
  Strongly                       Somewhat     Neutral (neither       Somewhat                  
Strongly 
     Disagree    Disagree      disagree      disagree nor agree)      agree         Agree       
agree 
       1                2     3  4             5                6     7 
 
2. Social Responsibility and profitability can be compatible. 
  Strongly                       Somewhat     Neutral (neither       Somewhat                  
Strongly 
     Disagree    Disagree      disagree      disagree nor agree)      agree         Agree       
agree 
       1                2     3  4             5                6     7 
 
3. Good ethics is often good business. 
  Strongly                       Somewhat     Neutral (neither       Somewhat                  
Strongly 
     Disagree    Disagree      disagree      disagree nor agree)      agree         Agree       
agree 
       1                2     3  4             5                6     7 
 
4. If survival of a business enterprise is at stake, then you must forget about ethics and social 
responsibility. 
  Strongly                       Somewhat     Neutral (neither       Somewhat                  
Strongly 
     Disagree    Disagree      disagree      disagree nor agree)      agree         Agree       
agree 
       1                2     3  4             5                6     7 
 
5. Being ethical and socially responsible is the most important thing a firm can do. 
     Disagree    Disagree      disagree      disagree nor agree)      agree         Agree       
agree 
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6. A firm’s first priority should be employee morale. 
     Disagree    Disagree      disagree      disagree nor agree)      agree         Agree       
agree 
2.                2     3  4             5                6     7 
 
7. The ethics and social responsibility of a firm is essential to its long term profitability. 
  Strongly                       Somewhat     Neutral (neither       Somewhat                  
Strongly 
     Disagree    Disagree      disagree      disagree nor agree)      agree         Agree       
agree 
       1                2     3  4             5                6     7 
 
8. The overall effectiveness of a business can be determined to a great extent by the degree 
to which it is ethical and socially responsible. 
  Strongly                       Somewhat     Neutral (neither       Somewhat                  
Strongly 
     Disagree    Disagree      disagree      disagree nor agree)      agree         Agree       
agree 
       1                2     3  4             5                6     7 
 
9. Business ethics and social responsibility are critical to the survival of a business enterprise. 
  Strongly                       Somewhat     Neutral (neither       Somewhat                  
Strongly 
     Disagree    Disagree      disagree      disagree nor agree)      agree         Agree       
agree 
       1                2     3  4             5                6     7 
 
10. Business has social responsibility beyond making a profit. 
  Strongly                       Somewhat     Neutral (neither       Somewhat                  
Strongly 
     Disagree    Disagree      disagree      disagree nor agree)      agree         Agree       
agree 
       1                2     3  4             5                6     7 
 
11. The most important concern for a firm is making a profit, even if it means bending or 
breaking the rules. 
  Strongly                       Somewhat     Neutral (neither       Somewhat                  
Strongly 
     Disagree    Disagree      disagree      disagree nor agree)      agree         Agree       
agree 
       1                2     3  4             5                6     7 
 
12. Efficiency is much more important to a firm than whether or not a firm is seen as ethical 
or socially responsible. 
  Strongly                       Somewhat     Neutral (neither       Somewhat                  
Strongly 
     Disagree    Disagree      disagree      disagree nor agree)      agree         Agree       
agree 
       1                2     3  4             5                6     7 
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13. If the stockholders are unhappy, nothing else matters. 
  Strongly                       Somewhat     Neutral (neither       Somewhat                  
Strongly 
     Disagree    Disagree      disagree      disagree nor agree)      agree         Agree       
agree 




Please answer the following: 
 
3. What is your major? ______________ 
 
4. What is your gender? ___Male     ___Female 
 
5. What is your age? 
               Under 20____   20-29____   30-39____   40-49____   50-59____   Above 60____ 
 
6. WORK EXPERINCE (in years): 
               No work experience____ 0-5 years____ 6-10 years_____ 11-15 years____ 16-20 years 
____      
7. years_____ Over 25 years____ 
 
 
8. RELIGIOSITY:  
 
9.  In my life I experience the presence of God. 
Definitely not true             Definitely true of me 
1         2          3           4          5    6 7 
10.  My religious beliefs are what really is behind my whole approach to life. 
Definitely not true             Definitely true of me 
1         2          3           4          5    6 7 
11. I try hard to carry my religion over into all other dealings in life. 
Definitely not true             Definitely true of me 
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Hormone replacement therapy (HRT), which is often used by many women who experience 
menopausal symptoms, is often a combination of estrogen, progesterone, and conjugated 
equine estrogens (CEE). While HRT is commonly-prescribed to menopausal women 
experiencing negative symptoms, there may be unknown risks associated with the use of HRT. 
This research sought to compare the effects of estrogen treatments (estrone, 7β-estradiol, 
and a combination of the two) of cultured cells with astrocyte-like properties in regards to 
cell viability. Cultured human glial-like cells were treated with 17β-estradiol and estrone, 
either alone or in combination. After being treated with estrogen, half of the cells were 
exposed to epinephrine, and an MTT assay was used to measure absorbance values, which 
were used to analyze cell viability. There was no viability difference found in cells treated 
with the three different estrogen treatments both with and without the presence of 
epinephrine. Future research on estrogens’ neuroprotective properties using primary human 
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  Estrogens in the human body regulate homeostasis and are responsible for different 
functions throughout the body. There are three major types of estrogens: estrone, estradiol, 
and estriol. While estrogen actions in the brain are often characterized as regulating 
reproductive behavior in the female body, there is now evidence that shows estrogen may 
have effects on learning and memory (Gillies and McArthur, 2010). Estrogens are also 
important in the regulation of different processes in the human body such as skeletal 
homeostasis, lipid and carbohydrate metabolism, and electrolyte balance. For many women, 
menopause often leads to a variety of different symptoms including memory lapses, mood 
swings, sleep disorders, osteoporosis, depression, and many others (Gillies and McArthur, 
2010). These symptoms of menopause are associated with the lowered production of estrogen 
and progesterone. Over time, the central nervous system will acclimate to the lower levels of 
estrogen and progesterone in women who are postmenopausal, which leads to a decline in 
many women’s menopausal symptoms (Morrison, 2006). 
 Estrone levels drop significantly as women get older and enter into menopause (Rotti 
et al., 1975). Because women often experience uncomfortable and even deleterious 
physiological effects during menopause, health practitioners recommend and prescribe 
hormone replacement therapy (HRT) to some women. Several hormone replacement therapies 
consist of both progesterone and estrogen, while other types of HRT only contain estrogen. 
There are a variety of different methods of delivering hormone replacement therapies; 
common routes of transmission include oral, patches, and injections. While some types of 
hormone replacement therapy are available as over-the-counter medications, most are 
prescribed to the patient by a physician. Some of the side effects related to taking hormone 
replacement therapy include breast tenderness, nausea, and irritability (Greendale et al. 
1998). Studies indicate that HRT may increase the risk of coronary heart disease, breast 
cancer, and ovarian cancer especially in the first few years (Vandenbroucke 2009). While HRT 
is popular with women experiencing symptoms related to menopause, there are unknown risks 
associated with its use. Further research on hormone replacement therapies is needed to 
truly understand their effects on the human body.  
Of the three main types of estrogen hormones, estradiol is the most prevalent, while 
estrone is a weaker estrogen and considered a minor female sex hormone. There are two 
common subtypes of estradiol, 17α-estradiol and 17β-estradiol. Current literature suggests 
that estradiol has neuroprotective effects in ischemic events and disorders, including stroke, 
traumatic brain injury, and a variety of different neurodegenerative diseases (Zhao and 
Brinton, 2006). Traumatic brain injuries (TBI) are responsible for a substantial number of 
deaths and disability, which are due to permanent neuron damage. This is because after a 
TBI, the neural cells undergo oxidative stress, which can lead to cell death. There are various 
types of cells in both the central nervous system and the peripheral immune system that 
express estrogen receptors and are therefore contenders for estrogen action.  
The cellular mechanism underlying the effects of estrogens in the central nervous 
system is not known (Zhao and Brinton, 2006).  Estrogens are considered neuroactive 
hormones and have the potential to provide neuron protection and decrease cell death 
(Gatson et al. 2013). Interest in neuroprotection, which are mechanisms responsible for 
protecting the central nervous system and nerves from breaking down or from permanent 
damage, has become more common in stroke treatment as neuroprotective agents can be 
used to prevent irreversible brain injury. Astrocytes have both neurogenic and 
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neuroprotective qualities and play an important role in neuroprotection often in ischemic-
type situations (Becerra-Calixto & Cardona-Gomez, 2017). Astrocytes are the most abundant 
glial cell type in the central nervous system and are responsible for many different tasks, 
including being primary responsible for homeostasis of the CNS (Dhandapani & Brann, 2002). 
Recent literature has begun to show that astrocyte response may play an important role in 
the presence of estrogen. 
It is unclear if conjugated equine estrogens, which are a category of estrogens that is 
not endogenous to humans and commonly used in HRT, have neuroprotective properties. Zhao 
and Brinton (2006) stressed rat neurons with beta-amyloid protein. They found that estrogens 
in Premarin provide neuroprotection under those circumstances. Premarin is a category of 
hormone that is referred to as a conjugated equine estrogen and is commonly used inHRT. 
The composition of estrogens present in Premarin includes ten identified estrogens:  estrone, 
17α-estradiol, 17β-estradiol, equilin, 17α-dihydroequilin, 17β-dihydroequilin, equilenin, 17α-
dihydroequilenin, 17β- dihydroequilenin, Δ8,9-dehydroestrone (Zhao & Brinton, 2006).  Of 
these ten estrogens, 17α-estradiol, 17β-estradiol, equilin, 17α-dihydroequilin, equilinen, 17α-
dihydroequilenin, 17β-dihydroequilenin, and Δ8,9-dehydroestrone were found to possess 
neuroprotective properties, while estrone and 17β-dihydroequilin did not possess any 
neuroprotective properties. However, Grimes and Hughes conducted research in 2015 that 
shows estradiol played a protective role when mouse astrocytes were stressed with hydrogen 
peroxide. While there is evidence that estrogen provides protection to neural cells, the actual 
mechanism of how it occurs is unknown.  
  Different types of stressors can result in different effects on the neural cells. Common 
stressors include hydrogen peroxide, cortisol, epinephrine, and oxygen deprivation. In this 
study, the cells were treated with epinephrine. Epinephrine is both a neurotransmitter and a 
hormone that is produced mostly in the adrenal medulla. Epinephrine affects many systems 
within the human body. It is responsible for systematic vasoconstriction, heart stimulation, 
gastrointestinal relaxation, and dilation of cerebral vessels. Epinephrine plays a key role in 
the fight-or-flight response in humans. Fight-or-flight response occurs when the sympathetic 
nervous system is activated under stressful conditions. This often leads to the release of more 
epinephrine and norepinephrine (Liao et al., 2015). The fight-or-flight response is often 
characterized by an increase in heart rate, increase in blood pressure, and dilated pupils 
among other things (Vasunilashorn & Cohen, 2014). While epinephrine is needed in the human 
body, an overproduction can actually have negative effects. For example, one study found 
that when then the sympathetic nervous system was activated over an extended amount of 
time in a group of individuals, there was also a significant decrease in those individuals’ 
cardiovascular health (Tegeler et al., 2015). When epinephrine is referred to as a hormone, it 
is released into the circulatory system from a neuron and will then bind to the receptors of 
other cells.  
 This research aimed to determine whether estrone or 17β-estradiol or a combination 
of the two affected viability of cultured cells with astrocyte-like properties when the cells 
were stressed with epinephrine.  
 I hypothesized that pretreatment of 17β-estradiol and estrone would provide greater 
cellular protection compared to cells pretreated with the estrone alone prior to epinephrine 
treatment. I hypothesized that the highest viability in epinephrine-treated cells would be in 









  The cells in this study (cell line 1321N1) were purchased from Sigma-Aldrich and had 
glial cell-like properties. The cells were thawed and added to a T-75 flask containing 10 ml 
complete media (Dulbecco’s Modified Eagle’s Medium, 10% fetal bovine serum, 1% 
antibiotic/antimycotic, and 2mM L-glutamine) for initial growth. There was an exchange for 
new media every two to three days. The cells were grown in an incubator at 37°C until they 
reached approximately 80% confluency. Once the cells were approximately 80% confluent, 
they were subcultured using 0.25% trypsin-EDTA and then plated in 96-well plates with 
1.0x106 cells/mL. The cell count was determine using 4% trypan blue solution and the BioRad 
Cell Counter. The treatment for the trial began 24 hours following subculturing.  
 
Estrogen Treatment and Stressor 
 One goal for this research was to determine whether estrone or estradiol or a 
combination of the two-affect cell viability. The estrogens used were 17-estradiol or estrone 
or a combination of the two. The estrogens were administered at a concentration of 10µM. 
The cells which received no estrogen served as a control group. The cells were treated with 
the respective estrogens for approximately one hour, and then half of the wells containing 
cells were treated with 200µM epinephrine for an additional hour. A former graduate student 
in the lab conducted a similar study by looking at cell viability when they were exposed to a 
variety of stressors. Cell viability did not decrease with 100 µM epinephrine, so the 
recommendation for future studies was to use a higher concentration (Smith, 2017). After the 
cells were treated with epinephrine for one hour, the media was changed so that the stressor 
was no longer present, and the corresponding estrogens were re-administered to the 
corresponding wells. The following day, the cultured cells were analyzed using an MTT assay 
to analyze the cell viability. A total of three trials were conducted.  
 
MTT Assay  
 The MTT assay (Sigma Aldrich) assessed the metabolic activity of the cells/astrocytes 
using a color test. After the stressor was replaced with fresh media, 10µL of the MTT reagent 
was added to produce a concentration of 10%. The cells were incubated for four hours. A 
blue/purple precipitate formed due to the MTT reagent being reduced, meaning that these 
cells exhibit a high rate of metabolism and are rapidly-dividing cells. After the precipitate 
formed, 100µL of the MTT reagent was added to the wells. The cells then rested at room 
temperature for one hour. The absorbance was recorded at 570nm using a microplate 
spectrophotometer. Higher absorbance values indicated higher cell viability (Smith, 2017). 
 
Statistical Analysis 
   The treatments were divided by the corresponding control absorbance of that trial in 
order to standardize the data across the trials. Statistical software, SPSS, was used to analyze 
the data that was collected from the three trials. In order to evaluate the statistical 
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significance between the treatments, a one-way Analysis of Variance was run with a 95% 
confidence interval, a p-value less than 0.05 was considered to be significant. Two separate 
analyses were conducted in SPSS. In the first analysis, the specific estrogen treatment was 
used as the independent variable, while the the ratio of absorbance values, which represent 
cell viability, was the dependent variable. In the second analysis, the presence or absence of 
epinephrine was used as the independent variable, while the ratio of absorbance values was 
once again used as the dependent variable. 
 
RESULTS 
  Data are expressed in Figures 1 and 2 from the one-way ANOVA. Data are reported in 
the ratio of absorbance value of the sample to the absorbance value of the control for that 
sample. This ratio was analyzed between samples to determine if different estrogens and the 
presence of a stressor had a significant effect on cell viability.  
 Figure 1 shows the mean ratio of absorbance values for cells that were pretreated with 
either 17β-estradiol, estrone, or a combination of the two estrogens (0.74 +/- 0.74, 1.41 +/- 
1.89, 1.27 +/- 1.35, respectively) for one hour before being exposed to 200µM of epinephrine 
for one hour, where the epinephrine functioned as a stressor to the astrocytes, compared to 
the control (1.46 +/- 1.35) which had no treatment.  The cells that were exposed to 
epinephrine shows no significant difference between the different estrogen treatments 
(p>0.05). Figure 2 shows the mean ratio of absorbance values for cells that remained 
unstressed and were never exposed to epinephrine. Compared to the control, the cells that 
were treated with either 17β-estradiol, estrone, or a combination of the two estrogens (0.73 
+/- 0.45, 1.64 +/- 1.30, 0.63 +/- 0.81, respectively) showed no significant difference between 
treatments (p>0.05). Figure 3 shows the stressed cells versus unstressed cells in regards to 
cell viability through the mean ratio of absorbance values (1.14 +/- 1.08, 0.99 +/- 0.93, 
respectively). There was also no significant difference in terms of cell viability and mean 
absorbance values between the stressed astrocytes and the unstressed astrocytes (p>0.05).  
 
DISCUSSION 
  There was not a significant difference between the six different treatments, meaning 
that in regards to viability, the different estrogen treatments did not have a statistically 
significant affect on the cells. Higher viability was not seen as the estrogen treatments 
varied, whether or not the epinephrine was applied. The hypothesis that the estrogen 
combination of 17β-estradiol and estrone will provide greater cellular protection compared to 
cells treated with the estrone alone when stressed with epinephrine, but less cellular 
protection will be seen in the combination compared to cells treated with 17β-estradiol alone 
when stressed with epinephrine, was rejected. It was predicted that the cells treated with 
17β-estradiol would have the greatest viability and the control cells would have the lowest 
cell viability; however, no significant difference was seen between treatments in regards to 
absorbance values.  
This study was a short-term exposure study where the cells were only exposed to their 
corresponding estrogen treatment for one hour prior to being stressed with epinephrine for 
one hour, which is an important factor to consider when interpreting the results. Grimes and 
Hughes (2015) found contrasting results in their study where they used mouse astrocytes and 
hydrogen peroxide as the stressor. They also stressed their cells for one hour and found that 
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high concentrations of estradiol provided more protection to the cells compared to lower 
concentrations of estradiol and the control. The cell line used in this study is a human glial 
line that shares many of the same properties as human astrocytes. It is possible that a 
different species or different cell line would respond differently to being treated with 
epinephrine or the different estrogen combinations and may show significance in regards to 
cell viability between estrogen treatments. The cell damage seen in Grimes and Hughes 
(2015) study discussed above was not accomplished through transcriptional changes, because 
these changes take much longer to occur due to the different pathways needed to travel. The 
cellular damage seen in their short-term exposure study may have been accomplished through 
plasma membrane receptor signaling (Smith, 2017). In the plasma membrane receptor 
pathway, conformation changes take place once an estrogen binds to the receptor on the 
membrane. These conformational changes activate other signaling pathways in the cell. The 
changes to the cells through the plasma membrane receptor pathways elicit much faster 
responses than those seen in gene expression changes. (Smith 2017).  A long-term or multi-
day treatment would allow us to examine the effects that the different estrogens have on 
gene expression through multiple pathways. 
 While this study gave insight to different estrogen’s effects on cultured human 
cells, there are limitations present. One of the first limitations is the glial cell line that was 
used for this study. While cells did not show any significant response to different estrogens in 
regards to cell viability, the question is raised about how primary human astrocytes would 
react. Further research on the effects of different estrogens on primary human astrocytes 
may help to clarify the effects that 17β-estradiol, estrogen, or other various estrogens affect 
human cells.  
  Another limitation to consider is the way that cell viability was analyzed. It can noted 
that the MTT assay assessed cell viability through absorbance values and more specifically 
with our data analysis the ratio of the absorbance value for each sample to the absorbance 
value of the control for that particular sample. While the MTT assay can indicate changes in 
overall viability, it is not able to detect other sub-lethal stressors or other damage caused to 
the cells. It is important to consider that epinephrine may have damaged the cells without 
measurable viability changes in the time parameters of this study.  
  It is important to use a stressor that has measurable effects on cell viability. If 
epinephrine is to be used again, it is advisable to begin with concentration studies to look at 
the range of cell viability in the cells. The use of other stressors other than epinephrine could 
also be looked at in the future, because other research has shown that estrogen provided 
protective effects to neurons. Questions still remain concerning the effects of estradiol and 
estrone on protecting against ischemic events and other health complications.  
This research was funded in part by the Columbus State University Department of 
Biology and the Flora Clark Scholarship.  
 




Figure 1. Mean ratio of absorbance values from MTT Assay for each treatment, where cells in 
culture were pretreated with 17B-estradiol, estrone, or a combination of the two at equal 
concentrations for one hour before being treated with epinephrine for one hour. Error bars 
indicate standard deviation for each treatment over the three trials. Ratio was calculated by 











Figure 2. Mean ratio of absorbance values from MTT Assay for each treatment, where cells in 
culture were treated with 17B-estradiol, estrone, or a combination of the two at equal 
concentrations. Error bars indicate standard deviation for each treatment over the three 
trials. Ratio was calculated by absorbance value of the sample to the absorbance value of the 












Figure 3. Mean ratio of absorbance values from MTT Assay for treatments stressed with 
epinephrine versus treatments left unstressed. Ratio was calculated by absorbance value of 
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Stingrays are a diverse and popular group of vertebrates; however, nothing is known 
about the relationships between growth biology and climate change. Freshwater stingrays 
once inhabit the United States and Canada during very warm times in the geologic record. No 
stingray material has been recorded from the northern part of the United States for the last 
33 million years. The Earth’s climate cooled from 50 to 33 million year ago when many warm 
adapted organisms were relegated to warmer, southern latitudes in North America. Today, 
freshwater stingrays only inhabit subtropical and tropical environments. We are interested in 
the freshwater stingrays that lived just prior to the climatic cooling that changed the area of 
what is now North Dakota 33 million years ago.  
Our goal was to estimate alpha diversity of stingrays from a fluvial fossil deposit that 
existed 34 million years ago. We predicted the fossil stingrays from North Dakota to grow very 
slow compared to their modern counterparts. Fossil elements of stingrays are represented by 
their individual vertebral centra, stingers, and teeth. No complete specimens have been 
identified. We examined 36 isolated vertebral centra and estimated the number of growth 
cessation marks on each centrum. Centrum radial distance (mm) was measured from the 
notochord foramen to each annulus and plotted. We could not find any published data on age 
and growth of extant freshwater stingrays for comparison. The growth profiles were 
compared to marine Dasyatis pastinaca, Common Stingray, which are found in Northeastern 
Atlantic Ocean. There is complete overlap in the von Bertalanffy growth curves and 
parameters of the two datasets with no evidence for slow growth rates from ages 1-7 years 
old. Stingers were described morphologically and stinger thickness and median ridge thickness 
(mm) was measured for each specimen. Chronological ages for individual specimens ranged 
from 0 to 8 years old with two significantly distinct growth profiles; small and large profiles. 
Three stinger morphotypes were recognized. Measurements of stinger median ridge thickness 
indicated there were two small morphotypes and one significantly larger morphotype.  
Our data suggest there were three taxa of stingrays that lived in the river channels of 
North Dakota 36 million years ago. Two taxa were small and one taxon was somewhat larger. 
Our next goal is to determine whether there are three distinct morphologies in the vertebral 
centra. There is little evidence of old individuals in the fossil dataset suggesting two 
hypotheses; 1) older individuals did not exist in the population, and 2) older individuals lived 
in another habitat (habitat partitioning). The use of fossils stands to provide great insight into 
the effects of climate change on the age and growth biology of fishes. Our research indicates 
that diversity of freshwater stingrays was higher than expected. Climatic cooling may have 
caused regional extinctions of freshwater stingrays because freshwater stingrays are found in 
tropical and subtropical areas today.   
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Stingrays are an ancient and fascinating group of cartilaginous fishes captivating the attention 
of biologists and the general public because of their unique morphology and presence of 
poisonous stingers. Stingrays are known from the fossil record since the Early Cretaceous 
period (Cappetta 2012, Nelson et al., 2016).  Stingrays are characterized by having a 
dorsoventrally compressed body with a large pectoral disc (Nelson et al., 2016). Most 
stingrays are marine, but two families exhibit examples of freshwater taxa, Dayatidae 
(whiptail stingrays) and the Potamotrygonidae (river stingrays) (Last et al., 2016).  Dasyatidae 
contains several genera of tropical to warm-temperate rivers and lakes including Dasyatis, 
Himantura, and Pastinachus sephen (Nelson et al., 2016). Within the river stingray family, 
Potamotrygonidae, are four genera with 26 species from South America in the Atlantic and 
Caribbean drainages (Nelson et al., 2016). The freshwater forms are adapted to fresh water 
with a reduced rectal gland and low urea concentrations (Nelson et al., 2016).   
The fossil record also shows evidence of freshwater stingrays in modern day Montana, 
Wyoming, and Utah. In Montana, fossilized teeth from the Dasyatis genus were found in the 
Tullock member of the Fort Union Formation and were aged to be 65 million years old (Cook 
et al., 2014b). However, no stingers or vertebrae have been described from the Fort Union 
Formation. The species Asterotrygon maloneyi and Helophatis radians were aged to be 50 
million years old and present in the Green River Formation in Wyoming (Carvalho et al., 
2004). Specimens of Asterotrygon and Heliobatis are known from complete skeletons 
(Carvalho et al., 2004). Teeth from the species Saltirius utahensis were recovered from the 
freshwater Brian Head Formation in Utah and were aged to be 44 million years old (Cook et 
al., 2014a). The tooth morphology of this species resembled that of the species Asterotrygon 
maloneyi, a specimen that was included in Carvalho et al.’s (2004) research of freshwater 
stingrays in the Green River Formation in Wyoming (Cook et al., 2014a). However, no stingers 
or vertebrae have been described from the Brian Head Formation. 
Fishes are ectotherms meaning that they cannot control their own body temperature. 
Temperature, therefore, has a great impact on their growth, migration, and spawning (Cook 
et al., 2014). Cook also hypothesized that the stingrays disappeared from the fossil record 
beginning during the late Eocene Epoch (33 million years ago) when the Earth experienced a 
dramatic cooling. The early Eocene is characterized by having the highest mean annual 
temperatures of the entire Cenozoic Era with temperatures of roughly 30°C. The middle 
Eocene experienced a significant plate tectonics separating Antarctica and Australia. This 
created the circum- Antarctic Current, which changed the oceanic circulation patterns and 
global heat transport, resulting in a global cooling event observed at the end of the Eocene 
(Polly, 2009).  
Regarding modern stingrays, very little is known about the age and growth of small 
marine or freshwater stingrays while nothing is known about age and growth of ancient 
stingrays. Dasyatis pastinaca (Linnaeus, 1758), otherwise known as the Common Stingray, is a 
marine batoid that is predominately found in the North-eastern Atlantic Ocean, the 
Mediterranean Sea and the African coast southwards of Senegal (Séret, 2003). This particular 
species can grow up to 60 cm in disc width (DW) and 250 cm in total length (IBSS, 2018; 
Ferretti et al., 2005).  The maximum recorded age of D. pastinaca is 10 years, but captive 
animals of up to 21 years old have been reported (Ismen, 2003). Recently, we collected 37 
individual vertebral centra of an unidentified species of stingray from a fossil locality in North 
Dakota.  
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These organisms were present in this location before the Earth experienced a dramatic 
cooling period approximately 33 million years ago during the late Eocene Epoch. The goal of 
my research was to describe centrum and stinger morphologies and analyze the age and 
growth rates of the fossilized specimens. I hypothesized that diversity would be low and that 
the fossilized stingray found in the freshwater locality would have a similar growth pattern to 
the modern saltwater species of Dasyatis pastinaca.  However, their maximum size is 
hypothesized to be smaller with a shorter lifespan in the cooler climate of North Dakota. 
 
MATERIALS AND METHODS 
Background on stingrays 
 Dasyatis pastinaca (Linnaeus, 1758), otherwise known as the Common Stingray, is a 
marine batoid that is predominately found in the North-eastern Atlantic Ocean, the 
Mediterranean Sea and the African coast southwards to Senegal (Séret, 2003). Dasyatis 
pastinaca inhabits marine coastal lagoons, shallow bays, and estuaries with murky bottoms. 
The species typically feeds on benthic invertebrates (Last et al., 2016). 
 There is one taxon of whiptail stingray in North America, Hypanus sabinus (Lesueur, 
1824) that inhabits freshwater (Robins et al., 2018). Their distribution extends from the Gulf 
of Mexico (Mexico) north to Delaware (Last et al., 2016). Young are born live with litters of 2-
3 pups and gestation periods of four months (Last et al., 2016). Adults are found in estuaries, 
over sandy substrates in large rivers, and often buried in soft sediment (Robins et al., 2018). 
Disc width (DW) is generally 20-25 cm in females and males but can be up to 60 cm DW in 
Florida (Last et al., 2016, Robins et al., 2018). 
The physical description of stingrays includes, but is not limited to, a snout that uses 
chemoreceptors to locate food, eyes on the dorsal side of the animal with the mouth and gills 
slits on the ventral side, pectoral fins used for movement, and pelvic fins that can be used for 
reproduction (Nelson et al., 2016). Stingrays draw in oxygenated water through spiracles, 
located anterior to the eyes, and move the water across the gills. Stingrays defend 
themselves with stingers on a whip-like tail. Stingers are composed of calcium carbonate 
surrounded by tissues that release a toxin when impaling another organism (Carvalho et al., 
2004). 
 
Location and collection 
Isolated centra of an unknown species (n = 37) of stingray were found with teeth and 
stingers while screen washing fluvial sediment from the Medicine Pole Hills locality, in the 
Chadron Formation, Eocene (36 million years old), North Dakota. The Medicine Pole Hill 
locality is Chadronian 2 in land mammals ages (36.6 mya to 35.8 mya) according to Dr. Clint 
Boyd, Heritage Center, Bismarck, North Dakota. The fossils were collected by Dr. Clint Boyd. 
 
Morphological terminology and description 
Terminology used to describe vertebral centrum morphology was taken from Ridewood 
(1921), Kozuch and Fitzgerald (1989), and Newbrey et al. (2015). Terminology used to 
describe caudal stingers was taken from Carvalho et al. (2004).  
Ammonium chloride sublimate was used to enhance the surficial features of the 
centra.  In addition to the use of ammonium chloride in visual enhancement, a scanning 
electron microscope was used to photograph vertebral centra and stingers.  
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The lateral surfaces of the stingers were also characterized as either having no 
serrations, coarse serrations, or fine, irregular serrations. I collected measurements of stinger 
thickness (mm) and median ridge width (mm) from each specimen. A ratio was used to 
examine the relative size distribution among the various morphotypes. The ratio was 
determined by dividing the ridge width (mm) by the stinger thickness (mm).  
 
 
Age and growth 
The chronological age (years) was recorded from the number of growth cessation 
marks found on each centrum. Growth cessation marks were distinguished as pairs of light 
and dark rings. Each pair of rings occurred with a concentric ridge on the surface of the 
corpus calcareum. The centrum radial distance was measured in (mm) from the notochord 
foramen of the centrum to each growth cessation mark to construct and plot a growth profile 
(Fig. 1).  
 
                              
  Figure 1. Vertebral centrum from a 36 million year old freshwater stingray, Chadron Formation, 
North Dakota (ND 89002-E). The centrum was dusted with ammonium chloride sublimate to 












Age and growth was examined using a von Bertalanffy (1938) growth curve: 
       
where the parameters: CRDt = centrum radial distance (mm), at t (age assumed to be in 
years); CRD∞ = theoretical maximum RD (mm); k = the Brody growth coefficient; t = time (i.e., 
age in years); and t0 = time at age zero (time at theoretical zero length) in SYSTAT (Systat 12 
2007). Size distributions were compared using a t-test with significance level set at α = 0.05. 
I compared chronological age and growth of the fossil material to published data from 
the marine stingrays Dasyatis pastinaca and Hypanus americanus. and acquired Çiğdem Yiğnin 
and Işmen’s (2012) age and growth dataset of Dasyatis pastinaca for comparison to the fossil 
material. Age and centrum radial distance (mm) was compared among taxa. Çiğdem Yiğnin 
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particular species can grow up to 60 cm in disc width (DW) and 250 cm in total length (TL). 
The range of centrum radial distance for females was 1.23 – 5.35 mm, the total length ranged 
from 37.5 – 112 mm, while the age ranged from 3 – 16 years old. The range of centrum radial 
distance for males was 1.41 – 2.84 mm, the total length ranged from 40-80 mm, while the age 
ranged from 4 – 10 years old.  
 
RESULTS 
Of the 37 vertebral centra that were collected, each centra was placed into one of 
four categories based on morphology (Fig. 2). Centrum type ‘large A’ exhibit 
characteristically elongate fossae, but type ‘large B’ had multiple smaller fossae. Centrum 
type ‘small A’ exhibit large square-shaped fossae, and ‘small B’ are characteristically short 





Fig. 2. Two centrum morphotypes from 36 
million year old freshwater stingrays from 
North Dakota. A, large morphotype NDGS 
3523. B, small morphotype NDGS 
3534.Centrum views: anterior, left lateral, 




The fossil stingrays from North Dakota ranged from 0 to 5 years old (Fig. 3A). Centrum 
radial distances at birth ranged from 0.11 to 0.36 mm. Maximum centrum radial distance was 
1.76 mm. A plot of the growth profiles reveals two significantly different size distributions (t-
test: N = 24, P < 0.001); small and large sets of growth profiles. At age 1, centrum radial 
distances ranged from 0.28 to 0.46 mm for the small growth profile (N = 64). At the same age, 
centrum radial distances of the large growth profile ranged from 0.52 to 0.69 mm (N = 106).   
We modeled the small and large growth profiles with a von Bertalanffy growth model 
(Fig. 3B). The small von Bertalanffy growth profile is straight in shape with a maximum age of 
5 years old and a maximum recorded centrum radial distance of 0.92 mm (R2 = 0.942, CRD∞ = 
2.500 [95% CI = 0.869–4.131], K = 0.104 [95% CI = 0.017–0.192], t0 = -0.593 [-0.795– -0.392]). 
The large von Bertalanffy growth profile (N=106) is slightly curvilinear with a maximum age of 
8 years old and a maximum recorded centrum radial distance of 1.76 mm (R2 = 0.950, CRD∞ = 
4.000 [95% CI = 2.672–5.328], K = 0.098 [95% CI = 0.054–0.142], t0 = -0.700 [-0.877– -0.523]). 
The birth ring sizes of the small centra morphotype (N=21) had a centrum radial 
distance that ranged from 0.110 to 0.230 mm where the mean was 0.159 mm with a standard 
error of 0.008 mm. The birth ring sizes of the large centra morphotype (N=27) had a centrum 
radial distance that ranged from 0.210 to 0.360 mm where the mean was 0.290 mm with a 
standard error of 0.008 mm. A two-sample t-test on CRD at birth showed that t = 11.980, df = 










Figure 3. Growth profiles of two centrum morphotypes from 36 million year old 
freshwater stingrays. Each growth profile represents an individual centrum. 
Centrum radial distance is the measurement from the notochord foramen to each 
growth cessation mark. A, Large and small centrum morphotypes are depicted next 
to their respective growth profiles. B, Comparison of von Bertalanffy growth profiles 
among the two stingray morphotypes and Dasyatis pastinaca (males and females 
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For CRD at age two between the small (N=14) and large centra morphotypes (N=20), 
we found that t = 9.080, df = 31.9, and p < 0.001. The centrum radial distances of the large 
fossil stingrays at age four, range in size from 1.28 to 1.69 mm. For comparison, the centrum 
radial distances of the extant Dayatis pastinaca (Cigdem Yignin and Ismen, 2012), at ages 4-5, 
range in size from 1.06 to 2.03 mm (N=62 with females and males combined). We also 
modeled the Dasyatis pastinaca with a von Bertalanffy growth model. The Dasyatis pastinaca 
von Bertalanffy growth profile is slightly curvilinear with a maximum age of 16 years old and a 
maximum recorded centrum radial distance of 5.35 mm (R2 = 0.903, CRD∞ = 7.000 [95% CI = 
3.519–10.481], K = 0.065 [95% CI = 0.010–0.120], t0 = 0.866 [-0.476– 2.208]).  
For stingers, we found that we had three different morphotypes. Type A distal stingers 
were easily distinguishable due to their serrated edges made up of equidistantly spaced, low, 
right triangles (Fig. 4A-C). Type B proximal stingers were smooth on the lateral edges and the 
ventral surface (Fig. 4D-F). Type C proximal stingers had characteristically small equidistantly 
spaced tubercles on the lateral edges as well as longitudinal striations on the ventral surface 
of the median ridge (Fig. 4G-I).  The three different morphotypes are grouped based on the 
ratio of ridge to stinger thickness as well as external morphology (Fig. 5). We found no 
significant difference between Types A and B in ridge width (mm)(f = 22.042, df = 2, 35,  p < 
0.001; Fig. 6) and stinger thickness (mm)(f = 12.632, df = 2, 35, p < 0.001; Fig. 7). Type C was 

































Figure 4. Type, view, and specimen number of stingers found in Medicine Pole 
Hills locality, in the Chadron Formation, of North Dakota. (A and B) Dorsal view of 
Type A specimen NDGS 3570 followed by its ventral view. (C) Ventral view of Type A 
specimen NDGS 3572. (D and E) Dorsal view of Type B specimen NDGS 3582 followed 
by its ventral view. (F) Ventral view of Type B specimen NDGS 3574. (G and H) Dorsal 
view of Type C specimen NDGS 3583 followed by its ventral view. (I) Ventral view of 














Figure 5. Three morphotypes of stingers differentiated by ratio 
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Figure 6. Effect of stinger type on average (+/- 1 S.E.) ridge width. Treatments 
sharing letters are not significantly different.  
 
Figure 7. Effect of stinger type on average (+/- 1 S.E.) stinger thickness. 












I identified two distinct sets of stingray growth profiles from fossil centra and three 
distinct sets of morphotypes from the stingers. Of the small growth profiles, no individuals 
lived past five years in age. Individuals of the large growth profile did not live past eight years 
old. Older individuals were rare and larger in size than individuals of the previous age class. 
This suggests either 1) the largest and oldest individuals represented an age/size of mature 
adults or 2) that older/larger individuals lived elsewhere (habitat partitioning).  
We prefer the former hypothesis because the fossil locality represents a pupping 
ground with individuals of age 0 represented in the sample. The rare, older individuals must 
represent breeding adults being 3-5 times larger than the pups. 
 This is not unlike the size range seen in other complete fossils of freshwater stingrays. 
For example, adults of Asterotrygon maloneyi, Green River Formation, Eocene, are 4.4 times 
the body length of their pups, and their centrum diameters are four times the size of those in 
their pups (Carvalho et al., 2004).  There is a complete overlap in the centrum sizes of the 
extinct species of stingray from North Dakota and the extant species of marine Dasyatis 
pastinaca (Cigdem Yignin and Ismen, 2012). This overlap lends support for our age 
assignments in that the species have similar sizes at age.  
Lifespans of the fossil stingrays were shorter than those of Dasyatis pastinaca; perhaps 
because the extinct stingrays lived during a time of dramatic cooling during the late Eocene 
epoch. Additional data is needed for comparison to examine this hypothesis. We found no 
published information concerning the age and growth patterns of freshwater stingrays.  
The three different morphotypes of stingers supports the idea that there was a 
diversity of freshwater stingray found in the fluvial fossil deposit of North Dakota. This goes 
on to form the basis of my conjecture that, instead of the two taxa that I identified from 
growth profiles, there may be an additional taxon present based on stinger morphology. This 
leads me to suggest that the morphology of stingrays in North Dakota 36 million years ago was 
more diverse than modern freshwater stingrays in North America.  
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 Costa Rica and Guatemala share similarities in history, culture, and a relatively 
congruous geopolitical philosophy. Yet despite these superficial parallels, access to prenatal 
care between the two countries is shockingly disparate. Costa Rican women have better access 
to prenatal care and both the maternal and infant mortality rates are comparable to more 
developed countries with significantly higher rates of economic development and higher 
spending on healthcare per capita. In juxtaposition, the lack of prenatal care within 
Guatemala’s health care system is a prime example of a country’s failure to implement 
protections and policies that promote and elevate the level of healthcare woman receive. 
Societal, economic, geopolitical, and systematic factors directly contribute in either 
subtracting or adding lives to the maternal and infant mortality rates in both countries. The 
successes that Costa Rica has had in reaching and administering prenatal healthcare to its 
most rural, diverse and vulnerable populations shows that this method could be an effective 
starting point for Guatemala to structure their own healthcare initiatives in the future to help 
prevent complications during pregnancy. While it is necessary to acknowledge that there are 
substantial differences between the countries – such as economic status and infrastructural 
complications –  that significantly influence the governing bodies ability to provide prenatal 
care, some structural aspects that Costa Rica has established would be not only beneficial, but 
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 Two years ago, halfway through my college experience, I decided to step far outside of 
my comfort zone and take an adventure. Though I had never been out of the country and 
didn’t speak a word of Spanish- I actually took French in high school so my accent even to this 
day is rather muddled- I bought a plane ticket to Guatemala. I had heard of this need for 
healthcare professionals to know Spanish, and as the population of patients requiring this 
service grows within Georgia, I didn’t want my ability to provide and educate my patients to 
be limited by a language barrier. My independent study was focused on learning Spanish and 
serving as a volunteer within the community. At then end of the semester I wrote of research 
paper entitled, “A Through Observation of Maternal and Child Health in Guatemala.” These 
are a few of these words that I wrote… 
 
 “Latin America is a place with vast, overwhelming beauty juxtaposed by the 
equally extensive amounts of crippling poverty. Living in Guatemala for the past two 
and a half months has taught me how delicately this balance is played out in the lives 
of the people that live here. Some days I have seen people much richer than myself 
living in absolute luxury, and the same day on the way home I pass a man who makes 
his living by digging in the trash for the things people have tossed out. The contrast 
within this country has been the most shocking thing to me. Conflicting dynamics are 
constant sources of dividing conflict here in Latin America and trying to understand the 
complexities that make up life here are what has made this trip so culturally 
interesting. The health problems that I have observed that are the most concerning for 
Guatemala fall into the categories of maternal and child health.” 
 
 One of the most influential people that I had the privilege to meet during my journey 
was my host mom. She would spend hours helping me with my Spanish, helping me to learn 
about the culture that she grew up in. Her kindness was so influential to me and made a place 
that could have been so foreign and lonely, filled with laughter and happy. I will be forever 
grateful for the way she welcomed me into her family, and I would like to share with you her 
hopes for the future generations of the Guatemalan people as I documented in my paper… 
 
“My host mother seems very certain that the generation of girls growing up now is very 
different [than her age group], and that they are afforded more opportunities than 
previous generations. She is hopeful that they will make the choice to go to school and 
learn how to support themselves, so that they will be able to live with dignity.” 
 
 Hope that the future generations in Guatemala, other developing countries, and even 
in my own country will experience better, more comprehensive healthcare than previous 
generations has been my motivation to write this paper. Like many people, I think that the 
best healthcare is preventive care. I wanted to compare Guatemala to Costa Rica because it is 
known as the ‘Switzerland of Latin American’ and provides some of the most comprehensive 
medical care to its citizens. After I finished up my semester, in Guatemala I had the chance to 
visit Costa Rica  and I remember walking the streets in San Jóse , thinking “how can these two 
countries be so close and yet so vastly different, in regards to infrastructure, healthcare, 
water sanitation, and so many other factors?”  
 This being said, I thoroughly enjoyed meeting people in Guatemala, being able to 
experience their culture during Semana Santa, teaching English at an elementary school, 
volunteering at a daycare for single, low income mothers, and meeting the community leaders 
that where supporting and changing the outcomes for these Guatemalan women and children 
that would have just become a statistic in the eyes of those researching these issues from an 
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outside perspective.  I have the upmost respect for the people of Guatemala and will always 
cherish the time that I have spent in Latin America. Gracias por todos los recuerdos!




The health care system in Guatemala is affected by many issues within the country 
and has unfortunately never been able to place safeguards within its medical system to 
protect mothers and unborn babies from difficulties during pregnancy. This situation is 
directly related to the lack of available prenatal care. Societal, economic, geopolitical, and 
systematic factors inhibit the availability and access to prenatal healthcare in Guatemala. 
The lack of prenatal care within Guatemala’s health care system is a prime example of a 
country’s failure to implement protections and policies that promote and elevate the level of 
healthcare woman are able receive. Unfortunately, this has led to increased maternal and 
infant mortality rates within the country. Costa Rica is comparable to Guatemala with 
reference to cultural barriers and a relatively similar geopolitical philosophy. However, Costa 
Rican women have better access to prenatal care and both the maternal and infant mortality 
rates are comparable to more developed countries with significantly higher rates of economic 
development, and higher spending on healthcare per capita.  
Prenatal care, also known as antenatal care, refers to the medical care that a woman 
receives before the birth of their child after conception of the embryo. In 2016 the World 
Health Organization (WHO) doubled the recommended number of visits to a health care 
provider for pregnant women. The new recommendation is now eight visits; this measure 
attempts to address the growing numbers of still births and maternal deaths related to 
pregnancy complications (New guidelines on antenatal care, 2016). Only 64% of women 
around the world receive prenatal care at least four times during their pregnancy (New 
guidelines on antenatal care, 2016). If a woman has eight or more interactions with a health 
care provider “for antenatal care [this] can reduce perinatal deaths by up to eight per 1000 
births when compared to four visits” (New guidelines on antenatal care, 2016). The most 
recent guidelines initiated by the WHO also address the standards of care to be provided 
during the prenatal visits. The basic level of care includes the evaluation of physical health, a 
through history of environmental health factors, and screening for potential complication 
(Worldwide Health Organization, 2016, p. 40-62). The physical health assessment includes 
ultrasound screening and testing for anemia through a full blood count test (Worldwide Health 
Organization, 2016, p. 40-62). The environmental history assesses for intimate partner 
violence, a history of substance abuse, and evaluates alcohol usage (Worldwide Health 
Organization, 2016, p. 40-62). Complications that are recommended to be screened for are 
gestational diabetes mellitus, sexually transmitted infections, and tuberculosis (Worldwide 
Health Organization, 2016, p. 40-62). The access, availability, and quality of prenatal care 
directly affects the outcomes of the pregnancy experience and prepares both the mother and 
the healthcare providers for what to expect during the labor process.  
 
      
Figure 1: Public awareness documents on pre-natal care created by the World Health Organization for 
global distribution (New guidelines on antenatal care, 2017). 
 




 Access to prenatal care empowers women to educate themselves to safeguard their 
health and the health of their baby. Regrettably, the availability of such services is 
disproportionately distributed throughout the world. Adolescence pregnancies make up make 
a large amount of the pregnancies that are unattended by trained medical staff and 
consequently have a higher risk of complications. The following bullet points, provided by the 
World Health Organization, detail the severity of the situation in the most unrepresented 
demographic. 
 
 Approximately 12 million girls aged 15–19 years and at least 777,000 girls under 
15 years give birth each year in developing regions. 
 At least 10 million unintended pregnancies occur each year among adolescent 
girls aged 15–19 years in the developing world. 
 Complications during pregnancy and childbirth are the leading cause of death for 
15–19-year-old girls globally. 
 Of the estimated 5.6 million abortions that occur each year among adolescent 
girls aged 15–19 years, 3.9 million are unsafe, contributing to maternal 
mortality, morbidity and lasting health problems. 
 Adolescent mothers (ages 10–19 years) face higher risks of eclampsia, puerperal 
endometritis, and systemic infections than women aged 20 to 24 years, and 
babies of adolescent mothers face higher risks of low birth weight, preterm 
delivery and severe neonatal conditions.” (Adolescent pregnancy, 2020) 
Figure 2: Statistics from the World Health Organization outlining the severity of the issue of 
adolescent pregnancy around the world, (Adolescent pregnancy, 2020) 
 
 Adolescent girls are some of the most vulnerable future mothers as they have a 
greatly increased rate of complications related to pregnancy, which in turn affects the 
health of their children. The standards of safe and effective prenatal care should be 
issued to all mothers. Governments should endeavor to structure their healthcare 
systems in such a manner that priorities and recognizes this high-risk population. 
Subsequently, provisions in regard to adolescence mothers could be effective in 
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reducing the statistics previously mentioned, along with the expounding complications 
that are a result of miseducation and inadequate medical care.  
 When healthcare teaches young women about reproductive health and prenatal 
care, it empowers them to make educated decisions about not only their health, but 
also the health of future generations. It is imperative that prenatal care is establish 
and seen as a high priority in developing countries to secure and promote health in 
every child and expecting mother.    
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CHAPTER1: CURRENT SITUATION 
Maternal mortality and infant mortality are both major causes of death that 
disproportionally affect areas in the developing world. The WHO reported in 2015 that “an 
estimated 303,000 women died from pregnancy-related causes, 2.7 million babies died during 
the first 28 days of life, and 2.6 million babies were stillborn” (New guidelines on antenatal 
care, 2017). These statistics poignantly represent a large portion of women around the globe, 
who are regrettably not able to receive adequate and sufficient amounts of healthcare, 
specifically comprehensive prenatal care. 
In the year 2018, the United Nations International Children’s Fund reported that 
Guatemala’s infant mortality rate was 27.6 per every 1,000 live births and the maternal 
mortality rate was 95 per every 100,000 live births (Antenatal Care, 2018). These statistics 
make Guatemala the country with the third highest rates for infant mortality in all of North 
America, with the Dominican Republic in second and the island nation of Haiti in first with 26 
deaths per every 1,000 live births (Antenatal Care, 2018). For maternal mortality, Guatemala 
has similar rates of mortality as both Nicaragua and the Dominican Republic, while Haiti has 
almost four times the rate of maternal death at 480 deaths per every 100,000 live births 
(Antenatal Care, 2018). Both Guatemala’s infant and maternal mortality rates are three times 
higher than Costa Rica’s current statistics, though both countries have faced similar 
challenges in providing health care to their diverse and widespread populations 
In contrast to the staggering statistics reported about Guatemala, the country of Costa 
Rica has an infant mortality rate of 9 deaths per every 1,000 live births and a maternal 
mortality rate of 27 per every 100,000 live births (Antenatal Care, 2018). To provide context 
for these statistics, the United States of America has an infant mortality rate of 5.3 deaths for 
every 1,000 live births and a maternal mortality rate of 19 deaths for every 100,000 births. 
The most current statistics show that Greece, Iceland, Poland, and Finland have the lowest 
rates of maternal mortality at 3 deaths per every 100,000 live births. The lowest rates of 
infant mortality are found in Monaco and Japan at 1.8 and 2.0 deaths for every 1,000 live 
birth, respectively (Country Comparison: Rates, n.d.). The fact that Costa Rica is able  to care 
for the maternal and infant health will spending only a fraction of what more developed 
countries spend on healthcare shows how remarkably dedicated to promoting the health of all 
its citizens. 
The current situation in Guatemala mandates great cause for concern. As the country 
continues to allocate it s financial resources as a rapidly developing country, more emphasis 
must be placed on assuring access to proper prenatal care for new mothers if the country 
wishes to ensure that it will retain healthy and prosperous citizens as a part of its workforce; 
thereby ensuring continuing economic growth and prosperity within the country. 
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CHAPTER 2: SOCIETAL & CULTURAL FACTORS 
One of the most significant factors that affect the prevalence and acceptance of 
prenatal care in a country are the societal stigmas and traditional beliefs surrounding 
healthcare during pregnancy. Societal factors are progressively becoming more relevant for 
the country of Guatemala as they face a painful and increasingly more apparent cultural 
divide within the country between indigenous individuals of Mayan along with other pre-
conquest groups decent and “ladinos”. Ladinos are peoples of mixed Spanish descent that 
historically have had control of the political power and influence within the country (Pebley, 
Goldman, & Rodriguez, 1996, p.2). Unfortunately, this ethnical divide within the country has 
become an obstacle for the reception of adequate medical care as the “indigenous people in 
Guatemala face discrimination at health care facilities that are staffed by predominantly 
ladino personnel; [therefore] they distrust and avoid modern health care services; and they 
prefer traditional alternatives to institutional prenatal care and delivery” (Ishida, Stupp, 
Turcios-Ruiz, William, & Espinoza, 2012). Due to this societal fissure, only 66% of births in 
Guatemala are attended by a skilled medical professional (Antenatal care, 2018). For 
reference, over 99% of births in Costa Rica are attended by a skilled medical professional 
(Antenatal care, 2018). The presence of a skilled medical professional of the bedside of a 
laboring mother greater decreases the risk of the mother and child enduring life-threatening 
complications.  
Another factor that contributes to the issues of providing comprehensive healthcare to 
women in this area of the world is the age of the mothers. Latin American countries tend to 
have one of the highest adolescent pregnancy rates when compared to the rest of the world 
(Paulino, Vázquez, & Bolúmar, 2018, 59). These pregnancies are most common within the 
indigenous populations. Below, these charts detail the- sometimes vast- differences in 
positive maternal practices in the indigenous and non-indigenous populations in Latin 
American countries including Guatemala.   
 




Figure 3: Charts detailing the disparities in the healthcare provided to indigenous women versus non-
indigenous women, (Paulino, Vázquez, & Bolúmar, 2018, p. 62) 
 
Another factor in the provision of healthcare to the Guatemalan people in that many 
of the people that live in the remote villages in the rural countryside do not speak Spanish or 
speak Spanish as a second language, and instead their primary language of communication is 
one of over twenty-one Mayan languages or one of the two indigenous languages: Garífuna 
and Xinca- present within the country (Guatemala: New Law Recognizes Indigenous 
Languages, 2003). The language barrier that is present and also the traditional ties cause 
many indigenous mothers to choose local traditional healers and unlicensed midwives to be 
the health care givers present during childbirth. An article written by Pebley, Noreen, and 
Rodriguz (1996) tried  to explain the differences in access to prenatal care experienced by 
indigenous populations by  identifying three distinct areas of concern: “more severe economic 
and social constraints on indigenous families, resulting in less access to formal health care; 
differences in health beliefs; and efforts by some indigenous communities to maintain a 
separate ethnic identity” (p. 5). Though traditional health beliefs in themselves may be 
perfectly acceptable, there are also dangerous culture practices. Indigenous peoples may not 
be advised or warned against such practices if there is no trusted healthcare provider to 
dispel some of the more harmful habits that maybe present in many rural villages.  
One of the recommendations the World Health Organization has for medical 
professionals is to “counsel [pregnant mothers] about healthy eating and keeping physically 
active during pregnancy is recommended for pregnant women to stay healthy and to prevent 
excessive weight gain during pregnancy” (WHO recommendations on antenatal care, 2016, p. 
13). Malnutrition is one of the great challenges facing the pregnant women in Guatemala. 
WHO recommends that pregnant women receive a balanced diet of proteins, fats, 
carbohydrates, and minerals along with daily supplementation of iron and folic acid at 
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minimum (WHO recommendations on antenatal care, 2016, p.23). The issues in Guatemala is 
that many women do not have access to fresh vegetables and meat or do not have the 
financial means to purchase supplements to ensure the positive outcome from their 
pregnancy. 
Though it is difficult to define the ethnic differences between countries, as ethnicity 
involves a fluid subjective concept that is very specific to one country or region, it is clear 
that indigenous communities and peoples throughout the world are at greater risk for 
disparities in the availability of healthcare. A study conducted by the World Health 
Organization specifically about indigenous populations in Latin America by Nancy Paulino, 
María Vázquez, and Franciso Bolúmar, identified that indigenous women “experience 
substantially worse maternal health care outcomes than the majority of the population and 
less likely to benefit from [governmentally provided healthcare] services” (2018, p.59). 
Studies like this emphasize the importance of addressing these vulnerable populations with 
healthcare measures specifically targeted at alleviating the disparities within this population.   
Costa Rica, like Guatemala, has historically been faced with similar ethnic divides 
between those of Spanish descent and those people’s native descent. Costa Rica takes pride 
in the “la leyenda blanca” and promotes the elevation peoples with European ancestry above 
those with indigenous backgrounds (Campo-Engelstein & Meagher, 2011, 100). These attitude 
within the country allowed for certain areas of the country to lie undeveloped while others 
were prospering. Costa Rica has ethnic divides within its country that it deals with to this day, 
evidenced by the relatively recent access and improvement of infrastructure in areas home to 
primarily indigenous populations. Such disparity and inequality allowed the government to not 
grant citizenship to the majority of indigenous peoples until the 1990’s (Campo-Engelstein & 
Meagher, 2011, p.104). In one area called the Talamanca region, indigenous people known as 
the Bri Brí have infant mortality rates that are twice as high as the infant mortality rates for 
the rest of Costa Rica (Campo-Engelstein & Meagher, 2011, p. 104). One study concluded that 
the “distribution of resources [within Costa Rica’s healthcare system] is tied to race, poverty, 
and geography(Campo-Engelstein & Meagher, 2011, p. 104). For Costa Rica, the success of 
their healthcare system is closely tied to their identity as a country. Though they have made 
many strides to in given there most vulnerable populations access to good, modern healthcare 
they have fallen short when it comes to providing access for rural and indigenous populations.  
Ethnic divides within divides within Latin American- or really any- countries have 
always been a source of contention. Providing healthcare to all citizens within a certain 
country is a difficult task in itself, but when there is systemic, normalized marginalization of 
indigenous populations that is accepted by the majority of the country, it is almost impossible 
to provide everyone with equal access to healthcare.  The governments of both Guatemala 
and Costa Rica will have to find new and innovative ways to ensure that all of its citizens are 
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CHAPTER 3: ECONOMIC FACTORS 
The most prominent difference between the countries Guatemala and Costa Rica is in 
the realm of economics. Economics affects all areas of healthcare and both the government 
of Guatemala and the government of Costa Rica’s ability to provide vital health-related 
services to the people their country. Guatemala is a country of approximately sixteen million 
individuals and the Gross Domestic Product (GDP) of the country is $75.62 billion (Country 
Comparison: GDP, n.d).  Guatemala is one of the most heavily populated areas in Central 
America and this effects the GDP per capita (the overall GDP divided by the population of the 
country), which is $8,200 US dollars per person as of the year 2017 reported by the United 
States Central Intelligence Agency (Country Comparison: GDP, n.d).  Unfortunately, more 
than 50% of Guatemala’s citizens live below the poverty line, and almost one quarter of the 
people live in extremely impoverish conditions (The world factbook: Guatemala, 2018). 
Poverty in the country is disproportionally distributed among Guatemala’s indigenous 
population, “which make up more than 40% of the [total] population, averages 79% [poverty 
rate], with 40% of the indigenous population living in extreme poverty” (The world factbook: 
Guatemala, 2018). Both GDP per capita and the poverty rate affect Guatemalan citizens 
ability to obtain adequate healthcare either from the government or in the private sector.  
Costa Rica has a little over one fourth of the population that Guatemala does; Costa 
Rica’s GDP is 57.06, but its GDP per capita is over twice that of Guatemala’s at $16,900 
(Country Comparison: GDP, n.d). Poverty levels in Costa Rica are around 20% and have 
remanded at that level for over twenty years (The World Factbook: Costa Rica, 2018). Costa 
Rica’s economy is for the most part is primarily centered around tourism and agriculture; 
more recently Costa Rica has ventured to refine their processes of exportation and have 
started to manufacture medical devices (The World Factbook: Costa Rica, 2018). Costa Rica’s 
economic growth has contributed to the successful provision of healthcare to its citizens.  
The most effective way to change the healthcare outcomes within a country is to 
invest in preventive and education measures within the healthcare system to provide 
individuals with the knowledge to know when to seek help. The World Health Organization 
has analyzed and outlined the most effective methods of reducing maternal and infant 
mortality rates due to preventable causes. This study conducted in 2015 conglomerated 
information related to maternal and infant mortality from 144 countries, with the hope of 
identifying factors that lead to and methods that reduced the severity of maternal and infant 
health in these countries and its relation to the economic sector (Success factors for reducing 
maternal, 2015, p.2). Factors such as the participation of women in political and 
socioeconomic sectors, economic development, health systems related to immunizations -
especially the measles vaccination- and the presence of a skilled medical professional present 
at birth, population dynamics like fertility rate reductions, female education, environmental 
factors like access to clean water, and income inequality were identified (Success factors for 
reducing maternal, 2015, p.6). Foundational health ideas sanitization and immunization, that 
cost relatively less than treating water-borne diseases or dealing with life-threating illness for 
which there is a vaccination. These preventive factors are the way that countries, with less 
resources to allocate to healthcare, successfully alleviate the burden of countless patients on 
their healthcare systems. By starting with implementing preventative care measures, 
governments can build healthier populations, investing in the future health of the nation. 
Though economic situations within developing countries often determines the priority of the 
nation’s government, this study is an important reminder that resources allocated in the right 
manner can have a major impact of the healthcare system within a developing country.  
The following representation was included in the World Health Organization’s study of 
the “Success Factors Related to Maternal and Infant Mortality” to demonstrate the average 
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healthcare spending per person within that country. Often, the effects on infant and maternal 
mortality are not positively influenced by the amount of money spent.  
 
Figure 4: Variations of countries with regard to healthcare spending, (Success factors, 2015) 
 
The economic situations in Guatemala and Costa Rica are extraordinarily different, 
and the economic growth has provided both countries with the resources to either positively 
or negatively affect the maternal and infant mortality rates within their countries healthcare 
system. Regardless of the economic situations surrounding these countries there will always 
be a more effective and efficient way to implement healthcare resources to ensure that the 
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CHAPTER 4: GEOPOLITICAL FACTORS 
 
Guatemala’s constitution states that every citizen is to have free healthcare made 
available and supplied by governmental health facilities. However, due to a lack of resources 
and understaffing at governmentally managed institutions the reality is that these issues 
minimize the effect of any governmental effort to supply health care and the result is an 
underserved population (Ippolito, Chary, Daniel, Barnoya, Monroe, & Eakin, 2017, p.2). The 
public health system is structured in an un-advantageous way that makes it primarily 
accessible to those only above the line of poverty, while minimal to no care is being offered 
in the regions with indigenous and low-income portions of the population (Ippolito et.al., 
2017, p. 2). Unequal distribution of healthcare efforts within Guatemala leaves those 
individuals already at increased risk with even more obstacles between them and the care or 
education that they need to keep both themselves and their families remain healthy. 
Costa Rica also has universal healthcare as a precedent in their constitution. In an 
article written by Campo-Engelstein and Meagher, the comparison was drawn between “the 
four principles of solidarity, obligation, equity and universality paint a picture of Costa Rican 
health care that is consonant with the master narrative of the nation” (2011, p.103). 
Healthcare policy is so closely tied to the creation of the country that it has become the 
national symbol and measure for success. Costa Rica’s dedication to its citizen is displayed 
through its commitment to identifying new ways of insuring its people have access to 
healthcare, promoting a culture of health within the society, preventing noncommunicable 
diseases through education about their risk factors, “strengthen[ing] the institutional 
framework and performance of the health sector, [and] to ensure that investment, 
expenditures, and financing are consistent with the values and principles that govern the 
sector’s policies and priorities (Paredes, ect., 2007, p.252). Coast Rica’s emphasis on 
accessible healthcare and education has reverberating implications for women’s healthcare 
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CHAPTER 5: SYSTEMIC FACTORS 
 One of the most significant factors in availability of healthcare, is the audience that is 
being given information about a condition. Such education can only be as effective as the 
ability of the desired population to learn and comprehend the material being presented. The 
usefulness of education about medical matters is affected by a variety of factors such as an 
individual’s readiness to learn, the individual’s comfort level with the healthcare providers, 
and the individual’s ability to understand and utilize the information being provided- this is 
also known as a individual’s health literacy. The health literacy of individuals within a country 
can affect the entire country health outlook. As discussed previously, the societal divisions 
within Guatemala cause indigenous peoples to be skeptical of medical professionals, causing 
some to not seek out or disregard advice of healthcare professionals. In this example, health 
literacy has a major impact on the manner in which medical information in distributed and 
received by the general population.  
 One of the most significant factors that affect health literacy is the education level 
within the country. Education affects a person’s ability to understand, comprehend, and act 
on the information they are receiving. The literacy rates in Guatemala and Costa Rica show a 
disparity in the education levels between the two countries. The literacy rates in Guatemala 
are 81.5 percent, with the male literacy rate elevated 10 percent higher than the female rate 
(The world factbook: Guatemala, 2018). The literacy rate in Costa Rica is 97.9, with no 
significant disparity between male and female population (The world factbook: Costa Rica, 
2018). Conversely, in a survey conducted to determine the level of prenatal knowledge, such 
as dietary considerations and warning signs of early labor, found that “the country of origin 
has a larger effect than having graduated from high school” in regards to the surveyed 
woman’s prenatal knowledge (Guilford, Downs, & Royce, 2008, p. 372). Therefore, this 
information suggests that the healthcare polices, and the availability thereof, in Costa Rica 
have positively affected the knowledge level of women in relation to prenatal care.  
 Costa Rica’s success in within the structure of their healthcare system, should give 
hope to Guatemala government that even with all the obstacles they can efficaciously serve 
their diverse population. Maternal healthcare centered “policies, programs and practices 
could be changed to benefit the health of indigenous women and to ensure that resources are 
allocated efficiently” (Paulino, Vázquez, & Bolúmar, 2018, p.59). For indigenous populations, 
incorporating prenatal care and education about reproductive health into programs that are 
designed to reach this population would positively affect the outcome of many pregnancies 
and also empower women to make knowledge-based decisions regrading their healthcare.  
  
 




In conclusion, both Guatemala and Costa Rica have a variety of factors that influence 
the access and availability of prenatal care to expecting mothers within the countries. 
Societal, economic, geopolitical, and systematic factors directly contribute in either 
subtracting or adding lives to the maternal and infant mortality rates. The successes that 
Costa Rica has had in reaching and administering prenatal healthcare to its most rural, 
diverse and vulnerable populations shows that this method could be an effective jumping off 
point for Guatemala to structure their own healthcare initiatives around in the future to help 
prevent complications during pregnancy. While it is necessary to acknowledge that there are 
substantial differences between the countries – such as economic status and infrastructural 
complications – that significantly influence the governing bodies ability to provide prenatal 
care, it is not outside the realm of possibility that some structural aspects that Costa Rica has 
established would be not only beneficial, but also attainable in the country of Guatemala.  
Access to prenatal care is not merely a medical issue but reflects the value a society 
places on women. As evidenced by inadequate access to care being disproportionally 
distributed around indigenous, adolescent women, improving outcomes for mothers and 
infants in Central America does not end with the efforts of medical providers. Rather, the 
solution must begin with broader access to education and opportunities provided for women 
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